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FOCAL. ZZM P?S PAL V08S THU 31-DEC-15 PACGE 1

/ FOCAL. ZZM

/ F O C A L

/ THE FORMUL A CALCULATOR

/ FOR FORMULATI NG ON- LI NE CALCULATI ONS | N ALGEBRAI C LANGUAGE
/ ON THE FOLLOW NG D. E. C. COWPUTERS:

/ 5 8, 8/1, 8/S, 8/L, LINCG8, LAB-8, TSS-8, PDP-12

/ SOURCE RECREATI ON, TI DYl NG UP BY

/ CHARLES J. LASNER P?S NY

/ LAST EDI T: 08- APR- 1987 23: 00: 00 aL
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FOCAL. ZZM

P?S PAL V08S THU 31-DEC- 15 PACE 2

FOCAL AND FLOAT

COPYRI GHT 1969 BY

DI G TAL EQUI PMENT CORPORATI ON
FOCAL IS A REQ STERED
TRADEMARK OF

DI G TAL EQUI PMENT CORPORATI ON
ALL RI GHTS RESERVED

3RD REVI SI ON
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0000
1000
2000
3000
4000
5000
5000
1000
2000
4000
3000
0000
6000

7000
0000
0000
4407
7000
7200
7100
7040
7004
7020
7010
7012
7006
7001
7500
7440
7510
7450
7420
7430
7410
7402
7041
6001
6002
6031
6036
6041
6042
6044
6046
6026
6011
6012
6014
6101
6244

P?S PAL V08S

Fl XVR
FI XMR
Fl XVR
FI XMR
FI XMRI
FI XMR
Fl XVR
FI XMR
Fl XVR
FI XMR
FI XMRI
FI XMR
FI XVR

FNOR=
FEXT=
FXI T=
FI NT=
NOP=
CLA=
CLL=
RAL=
CM.=
RAR=
RTR=
RTL=
I AC=
SMA=
SZA=
SPA=
SNA=
SNL=
SzL=
SKP=
HLT=
al A=
I ON=
| OF=
KSF=
KRB=
TSF=
TCF=
TPC=
TLS=
PLS=
RSF=

RFC=
RVF=

THU 31-DEC- 15 PACGE 3

AND=
TAD=
| SZ=
JMB=
JVP=
FPOWE
FADD=
FSUB=
FMUL=
FDI V=
FGET=
FPUT=

7000
0000
0000
JMVS |
7000
7200
7100
7040
7004
7020
7010
7012
7006
7001
7500
7440
7510
7450
7420
7430
7410
7402
7041
6001
6002
6031
6036
6041
6042
6044
6046
6026
6011
6012
6014
6101
6244

0000
1000
2000
3000
4000
5000
5000
1000
2000
4000
3000
0000
6000

7

/ ACTUAL MEMORY REFERENCE | NSTRUCTI ONS

/ PSEUDO- FLOATI NG PO NT | NSTRUCTI ONS.



126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
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147
148
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150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
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170
171
172
173
174
175
176
177
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000001
000002
000003

000004
000005
000006

000007

000010
000011
000012
000013
000014
000015
000016

000017
000020
000021
000022

000023
000024
000025
000026
000027
000030
000031
000032
000033
000034
000035
000036
000037

*0001

5403
5403
2603

0004
0013
0100

0000
0000
7000

6400

0000
0000
0000
4370
3117
0000
7402

0017

3215
0000
0000
2407

0000
0000
0000
0001
0000
0000
3217
0000
0000
0000
4370
0000
0000

P?S PAL V08S THU 31-DEC- 15 PACE 4

DDTJR
P13,
C100,

/

AXI N,
XRT,
XRT2,
PDLXR
FLTXR,
FLTXR2,
TELSW

AXQOUT,
XCT,
GTEM
PC,

THI SLN,
THI SOP,
LASTLN,
DEBGSW
PACKST,
PT1,
LASTV,
T1,

T3,

I NBUF,
BOTTOM
I NSUB,
HI NBUF,

/

* FOCAL * - BY RICK MERRILL - FOR THE FAM LY CF 8
M SCELLANEQUS | TEMS

*1
IWP | 42 /1 NTERRUPT PROCESSCR ENTRY.

IVWP | L+l / (USED BY PDP-5)

| NTRPT

DDTJR / USED FOR DEBUGG NG

13 / CONSTANT

100 / CONSTANT

T= 00 / TEXT FIELD NO

= 00 / PROGRAM FI ELD NO.

CDF= 7000 /(X-MEM - OPR

FPNT / ADDRESS OF FLOATI NG PO NT | NTERPRETER (LOC *7)

AUTO | NDEX REGQ STERS - (START OF SAVE BY QUAD)

0 / STORAGE | NDEX (LOC *10)

0 | EXTRA XR

0 / EXTRA XR

BEG N1 / PUSHDOMN LI ST | NDEX REG STER.
| OBUF- 1 / XR FOR FLOATI NG PO NT

0 / EXTRA FOR F. P.

HLT / TELETYPE | N PROGRESS SW TCH
TEXTP=. / TEXT PO NTERS (LOC *17)
FRSTX / OUTPUT | NDEX

0 / UNPACK SW TCH

0 / UNPACK STORAGE

FLTZER / PROGRAM COUNTER

0 /LI NE PO NTER FROM ’ FI NDLN

0 / CURRENT ’ EVAL' OPERATI ON

0 / BACK PO NTER FROM ' FI NDLN

1 / DEBUG SWTCH ; NON-ZERO FOR LI TERAL.
0 / RUBOUT PROTECTI ON

0 / VAR ABLE POl NTER

BUFBEG / ADDRESS OF LAST VARI ABLE

0 / TEMPORARY REG STER - MAI N

0 / TEMP REG STER FOR OUTPUT

0 / KEYBOARD | NPUT BUFFER

BEG N1 / LAST LOCATI ON CURRENTLY AVAI LABLE | N FI ELD ZERO **
0 /0= GETC, #0 = READC

0 / H GH SPEED | NPUT BUFFER

*40 = FLOATI NG PO NT



179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232

FOCAL. ZZM

000054
000055

000056
000057

000060

000061
000062
000063
000064

000065
000066
000067
000070

000071

000072
000073

000074
000075
000076

000077
000100

*0054

0000
0000

0056

0000
7760

0060
3217
1354
2414
2676
2666
0001
0215
0000
0005

0000

0072

0214
0207

0074
0203
0337
0212
0077

0215
7402

P?S PAL

SORTCN,
LASTOP,

ATSW
CNTR,

BUFR,

ADD

XCTI N,
QUTDEV,
| NDEV,

NAGSW
CHAR,
L1 NENG,
G NC,

T2,

~—~

P337,
CLF,

DVPSW

V08S THU 31-DEC- 15 PACE 5

*54
VAR ABLES - INITIALIZED FOR THE DI ALOGUE
0 / NUMBER | N TABLE FROM SORTC
0 / LAST OPERATI ON FOR EVAL
EFOP= . / FUNCTI ON CODE.
0 / ASK- TYPE SW TCH
- 20 / DELETE AND ERROR COUNTER (USED BY F.P. ALSO)
STARTV= . / =END FOR 8K
BUFBEG / NEXT LOCATI ON | N BUFFER = LAST LOCATI ON OF TEXT.
ouTL /CHAR BUF. IN. (DEBUG Al DS. SEE BELOW)
1 33 / PACK SW TCH
XOUTL /PO NTER TO OUT. SUB.  (OUTL)- FOR DEBUGG NG
XI 33 / PO NTER TO IN. SUB. (133) - FOR DEBUGG NG
0001 /NOT ALL AND/ OR GROUP SW TCH (4000=ONE; 1=ALL;
/ 0=GROUP) ; (0000) - FOR TSS- 8
" MB237 / THE MOST | MPORTANT REG STER
0000 /LI NE NUMBER READ BY GETLN, (0400)-FOR TSS-8
WORDS+2 /=6 FOR 4- WORD - CONSTANT
0 / TEWP REG STER - FOR NEW I NST. ROUTI NES.

FOR DEBUGGE NG, SET OUTL AND |33 | NTO QUTDEV AND | NDEV;
ALSO PATCH THE ERROR ROUTI NE = FOUR
PATCHES PLUS TWO FOR THE HI GH SPEED READER.

LI ST6= . /I NPUT LI ST FOR " SFOUND".

" L&237 /E.F.

" G&237 / BELL

LI ST7=

" C&237 / CONTROL- C FOR DEBUGG NG AND TSS8

A+l / LEFT ARR

"J&237 /L. F.

LI ST3= . / EXCRETI ON LI ST

" M&237 / LI ST BRANCHER.

HLT / (SEARCH CHARACTER) - VARI ABLE; =0000 FOR TRACE ON

THE REST OF PAGE ZERO IS PURE TO THE MJULTI - USER SYSTEM
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253
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259
260
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265
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269
270
271
272
273

FOCAL. ZZM

000101
000102
000103
000104
000105
000106
000107
000110
000111
000112
000113
000114
000115
000116
000117
000120
000121
000122
000123
000124

000125
000126
000127
000130
000131
000132
000133
000134
000135
000136
000137

0101

7700
0256
7701
7600
7760
0177
0017
0277
7776
7477
0260
7540
7522
7563
7775
7773
7767
0077
0200
4000

2030
2155
5715
6000
6200
3140
3206
3140
3217
2017
2407

0003

P?S PAL

V08S  THU 31-DEC- 15
MLOO=

7700

77

7600

-20

177

17

"o

-2

STA

"0

-"M 100
- WORDS
-5

-11

77

200
4000

FLARG
CH N
MULT2
FLOUTP
FLI NTP
COVElI N
FRST
COVElI N
BUFBEG
EFUN3
FLTZER

PAGE 6

/ LEFT MASK

/ PERI QD

/ EXTEND CCDE TEST

/ GROUP NMASK

/ CONSTANT

/ STEP MASK

/ BCD MASK

/e

/ CONSTANT

/ CONSTANT

/ ASCI | FOR ZERO

/ SPACE TEST

/ PERI CD TEST

C.R TEST

= -4 FOR 4- WORD
AREN TEST

PAREN TEST

/ RI GHT MASK

/ CONSTANTS

/ NAGSW TEST CONSTANT ( FOR PDP-5)

/
/
/
/

/ DATA ADDRESS

/ GENERAL CHARACTER | NPUT ROUTI NE
/ MULTI PLY FLAC BY 2

/ FLOATI NG QUTPUT

/ FLOATI NG | NPUT

/ COMVAND BUFFER START

/ ADDRESS OF DUMMY LI NE.

/ FI RST LOCATI ON USED I N 8K.
/ START OF STORAGE AREA **

/ FUNCTI ON RETURN

/ PO NTER TO ZERO DATA

"FI NPUT" USES CHAR AND GETC OR READC TO DEVELCP
A NUMBER WHICH | S THEN STORED VI A PTL1.

WORDS= 3

/OR 4
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276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
325
326
328
329
330
331
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000140

000141
000142
000143
000144
000145
000146
000147
000150
000151
000152
000153
000154
000155
000156
000157
000160
000161
000162
000163
000164
000165

000166

4540
0521
1413

5541
1565
4542
0477
4543
0534
4544
0554
4545
2274
4546
2502
4547
1314
4550
0721
4551
2465
4552
2155
4553
2425
4554
0302
4555
2242
4556
2360
4557
0413
4560
1517
4561
1533
4562
2035
4563
0744
4564
0700
4565
2062
4566

4566

4566
2726

P?S PAL V08S

/

RDI V,

PSI N,

THU 31-DEC- 15 PACE 7

NEW | NSTRUCTI ONS

PUSH)=
POPA=
POPJ=
PUSHA=
PUSHF=
POPF=
GETC=
PACKC=
SORTJ=
SORTC=
PRI NTC=
READC=
PRNTLN=
GETLN=
FI NDLN=
ENDLN=
RTL6=
SPNOR=
TESTN=
TSTLPR=
TSTGRP=
TESTC=
DELETE=
ERROR2=
ERROR3=
ERRORA=
USED BY

JMS

TAD |

JWP
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
JMS
8K

. ; XPUSHJ/ RECURSI VE SUBROUTI NE CALL

PDLXR

/ RESTORE AC

.; XPOPJ / SUBROUTI NE RETURN

. ; XPUSHA/ SAVE AC

., PD2
.; PD3
. UTRA

/ SAVE GROUP OF DATA
/ RESTORE GROUP
/ UNPACK A CHARACTER

. PACBUF/ PACK A CHARACTER

., SORTB / SORT AND BRANCH ON AC OR CHAR

. ; XSORTC/ SORT CHAR

eV
.;CH'N

/ PRINT AC OR CHAR
/ READ DATA | NTO CHAR AND PRINT I T

.; XPRNT /PRI NT C(LI NENO)

. XGETLN UNPACK AND FORM A LI NENUMBER

. XFI ND / SEARCH FOR A G VEN LI NE

. ; XENDLN/ | NSERT LI NE PO NTERS

. XRTL6 / ROTATE LEFT SI X

. ; XSPNOR/ | GNORE SPACES AND LEADI NG ZERCS

. ; XTESTN PERI OD; OTHER; NUMBER

. LPRTST/ SKI P I F 5<SORTCN<= 11 (I1.E. AN L-PAR

.;GRPTST/SKIP | F G(AC) = G(LINENO)

. XTESTC/ TERM NUMBER; FUNCTI ON; LETTER-

. XDELET/ REMOVE OLD TEXT LI NE

. ; ERR2

/ EXCESS SOVETHI NG ERRCR
/ M SCELLANEQUS ERROR
/ FORVAT ERROR

AND | GNORE SPACES
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333 / FOCAL' S COMVAND/ | NPUT DRI VER

334

335 *0176 *176

336

337 000176 4371 BEG N / BECOVES ( RECOVR+1) **

338

339 000177 7610 START, SKP CLA / PROGRAM START FROM SELF

340 000200 5576 WP I -2 / CONSOLE START: SW£200

341 000201 1137 TAD CFRSX /(PC) => 0

342 000202 3022 DCA PC / FOR COMMAND MODE

343 000203 7001 I AC / USE ONE I N THE AC TO

344 000204 3100 DCA DVPSW /1NI'T UNPACK AND TRACE SW TCH
345 000205 3026 DCA DEBGSW / ENABLE TRACE FOR | NPUT OF (?)
346 000206 1226 TAD COVBOT / PROTECT COVMAND BUFFER

347 000207 3013 DCA PDLXR / NO PATCH TEST

348 000210 1225 TAD CSTAR / ANNOUNCE PRESENCE

349 000211 4551 PRI NTC / BY TYPI NG THE LEAD- | N CHARACTER
350 000212 1132 IBAR  TAD COVBUF /1Nl TI ALI ZE COMMAND BUFFER
351 000213 3010 DCA AXI'N / EOR UNPACKI NG

352 000214 3062 DCA XCTI'N

353 000215 1132 TAD COVBUF / RUBOUT PROTECTI ON

354 000216 3027 DCA PACKST

355 000217 4552 |GNOR, READC / READ COVMMAND STRI NG

356 000220 4547 SORTJ

357 000221 0073 LI ST7-1

358 000222 0474 I NLI ST- LI ST7

359 000223 4546 PACKC / SAVE STRI NG CHARACTER.

360 000224 5217 IMVP | GNOR

361

362 000225 0252 CSTAR "* | ACKNONLEDGE CHARACTER

363 000226 3220 COVBOI, COVEQUT+12 / END OF COVWAND BUFFER, LESS PROTECTI ON COUNT.



365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
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000227
000230
000231
000232
000233
000234
000235
000236
000237
000240
000241
000242
000243
000244
000245
000246
000247
000250
000251
000252
000253
000254
000255
000256
000257
000260
000261
000262
000263
000264
000265
000266
000267
000270

000271
000272
000273
000274
000275
000276
000277
000300
000301

4546
4546
1132
3017
3020
4545
1035
3013
4560
4561
5362
5271
2026
4554
1124
1065
7640
4566
1060
3010
3062
1067
3410
4560
7410
4545
4546
1066
1116
7640
5260
4565
4556
5177

4540
0611
1422
7450
5177
3022
1022
7001
5232

P?S PAL V08S THU 31-DEC- 15 PACGE 9

/
| RETN,

GONE,

SRETN,

I NPUTX,

~—~——

COMVANDY | NPUT PROCESSOR

PACKC / START TO PACK C.R

PACKC /FINFSH C. R

TAD COVBUF /1Nl TI ALl ZE " TEXTP"

DCA AXOUT / SETUP CURRENT LI NE

DCA XCT

GETC / READ FI RST CHARACTER.

TAD BOTTOM /1NI'T PUSH DOWK LI ST

DCA PDLXR

SPNOR /1 GNORE LEADI NG BLANKS

TESTN / DOES THE LI NE BEG N W TH 1- 92
IVP GZERR / PERI OD =I LLEGAL GROUP ZERO USAGE
IVP I NPUTX / NO

| Sz DEBGSW / YES, DI SABLE TRACE FOR REPACKI NG
GETLN / READ TH' S LI NE NUMBER

TAD P4000 / TEST FOR SI NGLE LI NE.

TAD NAGSW

SZA CLA

ERROR3 /1 LLEGAL LI NE NUMBER ON | NPUT
TAD BUFR / SET POl NTERS

DCA AXI N

DCA XCTI'N

TAD LI NENO /| SAVE LI NE #

DCA | AXIN I (X- MEM)

SPNOR /1 GNORE SPACES AFTER LI NE NUMBER
SKP

GETC / READ 1ST AFTER LI NENO TERM NATOR.
PACKC / SAVE TEXT AND RESTORE DATA FI ELD
TAD CHAR / TEST FOR END OF | NPUT STRI NG
TAD MCR

SZA CLA

JMVP .-5

DELETE / REMOVE OLD LINE, |F ANY.

ENDLN / 1 NSERT NEW LI NE

VP START / PO NTERS MUST BE REI NI Tl ALI ZED
PUSHJ / PROCESS | MVEDI ATE COMVAND.

PROC

TAD | PC / CHECK NEXT LI NE ( X- MEM

SNA / END OF PROGRAM?

VP START / YES

DCA PC / SAVE NEW LI NE NO.

TAD PC / START NEW LI NE

I AC

IMVP GONE / PROCESS OTHER COMMANDS

TEXT LI NE BUFFER FORNAT*
#1 : PO NTER CR ZERO I N LAST

#2 . LI NENO
#3 - #N+1 @ TEXT
#N : C R
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419 / LI NE NUMBER FORMATI ON

420

421 000302 0000 XGETLN, O / DEVELCOP |.D. - "GCETLN'
422 000303 4560 SPNOR /1 GNORE LEADI NG SPACES.
423 000304 1066 TAD CHAR /"ALL" IS A SPECI AL ARGUMENT.
424 000305 1112 TAD M NUSA

425 000306 7650 SNA CLA

426 000307 5322 JWP TESTA

427 000310 3036 DCA 1 NSUB /CALL ' GETC FROM ' | NPUT’ VI A ' DECON
428 000311 4771 JMVG | LCON / (DECONV - | N FLOAT.)
429 000312 1047 TAD FLAC+3 / GROUP TOO LARGE?

430 000313 0372 AND P7740

431 000314 1046 TAD FLAC+2

432 000315 7640 SZA CLA

433 000316 4566 ERROR2 / GROUP NUMBER TOO LARCE
434 000317 1047 TAD FLAC+3

435 000320 4557 RTL6

436 000321 7004 RAL

437 000322 3067 TESTA, DCA LI NENO

438 000323 4561 TESTN / TEST3

439 000324 4545 GETC / READ STEP NUMBER.

440 000325 4561 TESTN /| TEST4, OTHER

441 000326 5340 JWP GERR / DOUBLE PERI DS

442 000327 5352 JWP GEXIT / OTHER

443 000330 1054 TAD SORTCN / NUMBER

444 000331 7106 CLL RTL

445 000332 1054 TAD SORTCN

446 000333 7004 RAL

447 000334 1067 TAD LI NENO

448 000335 3067 DCA LI NENO

449 000336 4545 GETC / READ SECOND STEP NUMBER.
450 000337 4561 TESTN /| TEST4, OTHER

451 000340 4566 GERR, ERROR4 / DOUBLE PERI ODS

452 000341 5352 JWP GEXIT / OTHER

453 000342 1054 TAD SORTCN / NUMBER

454 000343 1067 TAD LI NENO

455 000344 3067 DCA LI NENO

456 000345 4545 GETC / TEST FOR CORRECT TERM NATOR
457 000346 4561 TESTN / CHECK SI ZE

458 000347 5340 JWP GERR /.

459 000350 7410 SKP

460 000351 4566 ERROR2 / TOO LARGE A LI NE NUMBER.



462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
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000352
000353
000354
000355
000356
000357
000360
000361
000362
000363
000364
000365
000366
000367
000370

000371
000372
000373

000374
000375
000376
000377
000400
000401
000402
000403
000404
000405
000406
000407
000410
000411
000412

000413
000414
000415
000416
000417

7100
1067
0104
7640
7020
1067
0106
7460
4566
7640
1373
7020
7004
3065
5702

5600
7740
2000

0374

2014
2010
1160
1142
1553
1343
5000
4620
5040
5205
5200
7400
2725
2725
2725

0000
7106
7006
7006
5613

P?S PAL V08S

GEXIT,

GZERR,

LCON,
P7740,
P2000,

~—

XRTL6

CLL

TAD
AND
SZA CLA
CML

TAD
AND

SNL SZA
ERROR2
SZA CLA
TAD

CML

RAL

DCA
JMWP |

DECONV
7740
2000

THU 31-DEC- 15

LI NENO
P7600

LI NENO
P177

P2000

NAGSW
XCETLN

PAGE 11

/ CLEAR LINK BI T
/ TEST FOR GROUP NUMBER.

/ REPARE " NAGSW
/0. X = ERROR | LLEGAL LI NE NUMBER

RANGE OF ACCEPTI BLE LI NE NUMBERS = 1.01 TO 31.99

NAGSW

GROUP=00
LI NE=400
ALL=0001

00
0

LI ST OF FUNCTI ON ADDRESSES. (NAMES ARE | N "FNTABL")

FNTABF= .

XABS
XSGN
XI NT
XDYS
XRAN
XADC
ARTN
FEXP
FLOG
FSI N
FCOS
XSQRT
ERRORS
ERRORS
ERRORS

0

CLL RTL
RTL

RTL
JMWP |

XRTL6

/ABS - ABSOLUTE VALUE
/SGN  -SIGN PART

/ITR -1 NTEGER PART

/DIS  -DI SPLAY AND I NTENSI FY

/RAN - RANDOM NUMBER

/ADC - READ ANALOG TO DI G TAL CONVERTER
/ATN -

JEXP - EXPONENTI AL FUNCTI ONS

/LOG -

/SIN  -TRI G FUNCTI ONS

/o0s -

/SQT - SQUARE ROOT

/NEW - USER DEFI NED FUNCTI ONS

/COM -

/X -

/ ROTATE AC LEFT SI X - "RTL6"
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515 / RECURSI VE OPERATE, EXECUTE, OR CALL

516

517 000420 4554 DO, GETLN / EXECUTE ONE LINE, A GROUP, OR ALL
518 000421 1022 TAD PC / SAVE ADDRESS

519 000422 4542 PUSHA / OF CURRENT LI NE

520 000423 4543 PUSHF / SAVE REST OF THI S LI NE

521 000424 0017 TEXTP / ADDRESS OF TEXT PO NTERS

522 000425 4543 DGRP, PUSHF / SAVE NAGSW CHAR; AND LI NENO
523 000426 0065 NAGSW

524 000427 1065 TAD NAGSW / CHECK DATA FROM GETLN

525 000430 7710 SPA CLA /SKIP I F GROUP OR ALL

526 000431 5263 JWP DOONE / DO ONE LI NE

527 000432 4555 FI NDLN /INI'T FOR GROUP AND SET THI SLN
528 000433 7000 NOP

529 000434 1023 TAD THI SLN / TEST FOR GOCOD GROUP NUMBER
530 000435 3011 DCA XRT

531 000436 1411 TAD | XRT ! (X- MEM

532 000437 4563 TSTGRP

533 000440 4566 ERROR2 / NO SUCH GROUP NUMBER

534 000441 4540 DGRP1, PUSHJ / EXECUTE OBJECT LI NE AND SET PC
535 000442 0606 PROCESS- 2

536 000443 4544 POPF /| RESTORE THE DATA

537 000444 0065 NAGSW

538 000445 1422 TAD | PC / CHECK FOR END OF TEXT (X- MEM
539 000446 7450 SNA

540 000447 5271 JWP DCONT / ALL DONE

541 000450 7001 I AC

542 000451 3030 DCA PT1 / SAVE PO NTER TO LI NENO

543 000452 1065 TAD NAGSW / CHECK FOR GROUP

544 000453 7740 SMA SZA CLA

545 000454 5260 JWP . +4 / DO ALL

546 000455 1430 TAD | PT1 /| TEST CGROUP ( X- MEM

547 000456 4563 TSTGRP

548 000457 5271 JWP DCONT /NOT | N GROUP

549 000460 1430 TAD | PT1 / READ NEXT LINE NO. (X-MEM
550 000461 3067 DCA LI NENO

551 000462 5225 JWP DGRP / CONTI NUE THE SUBROUTI NE

552

553 000463 4555 DOONE, FI NDLN /[ FIND THE LI NE

554 000464 4566 ERROR2 /' NO SUCH LI NE NUMBER

555 000465 4540 PUSHJ /EXECUTE I T

556 000466 0610 PROCESS

557 000467 4544 POPF / RESTORE CHAR

558 000470 0065 NAGSW

559 000471 4544 DCONT, POPF / RESTORE TEXT PO NTERS

560 000472 0017 TEXTP

561 000473 1413 POPA / RESTORE ADDRESS OF CURRENT LI NE
562 000474 3022 DCA PC

563 000475 5676 JMWP | .+ PRCC / CONTI NUE PROCESSI NG THI S LI NE

564

000476

0611



566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615

FOCAL. ZZM

000477
000500
000501
000502
000503
000504
000505
000506
000507

000510
000511
000512
000513
000514
000515
000516
000517
000520

000521
000522
000523
000524
000525
000526
000527
000530
000531
000532
000533

000534
000535
000536
000537
000540
000541
000542
000543
000544
000545
000546
000547
000550
000551
000552
000553

0000
3071
7040
4310
1071
3413
7040
4310
5677

0000
1013
3013
1013
7141
1031
7630
4566
5710

0000
1721
3071
7040
4310
1321
7001
3413
7040
4310
5471

0000
7240
1734
3011
2334
1117
4310
1117
3071
1411
3413
2071
5345
1117
4310
5734

P?S PAL V08S

/
XPUSHA,

PCHK,

XPUSHJ,

PD2,

THU 31-DEC- 15

PUSHDOMN LI ST CONTRCLS

0
DCA
CVA
JNVB
TAD
DCA |
CVA
JNVB
JMWP |

0
TAD
DCA
TAD
CLL
TAD
SZLL CLA
ERROR3
JMWP |

CA

TAD |

JMS
TAD
I AC

JNVB
JMWP |

CLA
TAD |

| SZ
TAD
JMS
TAD

TAD |

| SZ
JWP
TAD
JMS
JMWP |

T2

PCHK
T2
PDLXR

PCHK
XPUSHA

PDLXR
PDLXR
PDLXR

LASTV
PCHK

XPUSHJ
T2

PCHK
XPUSHJ

PDLXR

PCHK
T2

.-2
XRT
PD2
MFLT
PCHK
MFLT
T2
XRT
PDLXR
T2
.-3
MVFLT
PCHK
PD2

PAGE 13

/ PUSHDOMN THE AC -
/ BACKUP PO NTER

/ AND THEN

/ CHECK CORE USAGE
/ K

/ PUSH DOMN LI ST PO NTER
/ BACKUP AGAI N

" PUSHA"

/INC IN AC

/ STORACE FI LLED BY PUSH DOWN LI ST

/ RECURSI VE SUBROUTI NE CALL -
/ SAVE SUBR. ADDR

/ SAVE RETURN

/ TRANSFER CONTROL

/ SAVE A FLOATI NG PO NT NUMBER -
/ COMPUTE VARI ABLE ADDR

/ FI X RETURN
/ COMPUTE PUSH. PO NTER

/ RESET PO NTER

" PUSHJ"

" PUSHF"



617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645

FOCAL. ZZM

000554
000555
000556
000557
000560
000561
000562
000563
000564
000565
000566
000567

000570
000571
000572
000573

000574
000575
000576

000577
000600
000601

000602

P?S PAL V08S

0000 PD3,
7240
1754
2354
3011
1117
3071
1413
3411
2071
5363
5754

0570

2740
0212
0217
0227

1075
1137
2725

FLI ST2,

1065
0610
0614

FLI ST1,

7472 WMF

THU 31-DEC- 15

0
CLA CMVA
TAD |
| SZ
DCA
TAD
DCA
TAD |
DCA |
| SZ
JWP
JMWP |

PD3
PD3
XRT
MFLT

PDLXR
XRT
T2
.-3
PD3

I NLI ST= .

RECOVR
| BAR
I GNOR
| RETN

FLIMT
FI NFI' N
ERRORS

FI NCR
PROCESS
PC1

F

PAGE 14

/ RESTORE A FLOATI NG PO NT NUMBER -

/ GET VAR. ADDR.

/ MOVE

[TEXIT

/1 NPUT CONTROL CHARACTERS

BREAK
RESTART
| GNORE

Orwo
PP Q)

[, =STANDARD

[ ; =SHORT

/ CR=DUVB

[, =STANDARD FORVAT
/; =SET; PLUS ,..

/ C. R. =SET COMVAND.

/ USED BY TESTC

TERM NATE STRI NG



647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677

FOCAL. ZZM

000603
000604
000605
000606
000607
000610
000611
000612
000613
000614
000615
000616
000617
000620
000621
000622
000623
000624
000625
000626
000627
000630
000631
000632
000633
000634

4554
4555
4566
1023
3022
4545
1066
1116
7650
5541
4550
1376
5210
1066
0075
4542
4545
4550
1376
7410
5223
1413
4547
0773
0167
4566

0614

P?S PAL
/
GaTo,

PROCESS
PRCC,

PC1,

V08S

THU 31-DEC- 15 PACE 15

PRI MARY CONTRCL AND TRANSFER

GETLN

FI NDLN

ERROR2

TAD THI SLN
DCA PC
GETC
TAD
TAD
SNA CLA
POPJ
SORTC
GLI ST-1
JWP
TAD
AND
PUSHA
GETC
SCRTC
G.IST-1
SKP

JWP .-4
POPA

SORTJ
COMLST- 1
COMEO- COMLST
ERROR2

CHAR
MCR

PROCESS
CHAR
P337

COMMVENT=PC1

/ READ THE LI NE NUMBER REQUESTED

/ LOCATE | T AND RESET TEXTP

/ NOT THERE

/| SET PC

/ TEST FOR END OF LI NE

/ FI RST CHARACTER READY = USE PRCC

/EXI T " PROCESS"

/1 GNORE "SPACE", ",", AND ";".

/ SAVE COMVAND CHARACTER
/| EXECUTE LONER CASE ALSO
/ GO TO TERM NATOR

/ GO DO COMVAND

/1 LLEGAL COMVAND
/ ALSO | S CONTI NUE



679
680
681
682
683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718

FOCAL. ZZM

000635
000636
000637
000640
000641
000642
000643
000644
000645
000646
000647
000650
000651
000652
000653
000654
000655
000656
000657
000660
000661
000662
000663
000664
000665
000666

000667
000670

000671
000672

000673
000674
000675
000676
000677

4554
2026
4555
5267
1067
7640
4553
4545
4551
1066
1116
7640
5244
1423
7450
5271
7001
3030
1065
7700
1430
4563
5273
1430
3067
5237

1023
5253

3026
5541

1065
7750
5271
4551
5264

P?S PAL
/
WRI TE,

WIEST2,

WALL,

WIESTG,

V08S

THU 31-DEC- 15

OQUTPUT COMVAND TEXT

GETLN

| SZ

FI NDLN
JWP
TAD
SZA CLA
PRNTLN
GETC
PRI NTC
TAD
TAD
SZA
JWP
TAD |
SNA
JWP

I AC
DCA
TAD
SVA CLA
TAD |
TSTGRP
JWP
TAD |
DCA
JWP

CLA

TAD
JWP

DCA
POPJ

TAD
SPA SNA
JWP
PRI NTC
JWP

DEBGSW

WESTG
LI NENO

CHAR
MCR

o
THI SLN

WK- 2

PT1
NAGSW

PT1
WK
PT1
LI NENO
VRl TE+2

THI SLN
WIEST2

DEBGSW
NAGSW
CLA
WK- 2
WALL

PAGE 16

/ SET LI NENO

/ DI SABLE TRACE

/ SEARCH FOR LI NE NUMBER

/ NOT THERE OR CGROUP

/ PRINT LI NE NUMBER AND A SPACE

/ PRINT TEXT OF A LINE

/SKIP | F END OF LINE

/ TEST FOR END OF TEXT (X- NEM
/EXI'T; DO NEXT | NDI RECT LI NE.

/ SAVE POl NTER TO LI NENO OF NEXT
I (X- MEM)

/ TRY NEXT LI NENO FOR GROUP.

/ SET LI NENO ( X- MEM

/1TNI'T GROUP PRI NTOQUT

/SKIP I F ALL
/PRINT C.R AGAIN



720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751
752
753
754
755
756

FOCAL. ZZM

000700
000701
000702
000703
000704
000705
000706
000707
000710
000711
000712
000713
000714
000715
000716
000717
000720

000721
000722
000723
000724
000725
000726
000727
000730
000731
000732
000733
000734
000735
000736
000737
000740
000741
000742
000743

P?S PAL V08S

0000 XTESTC, O

4560
4550
1767
5700
1066
2300
1202
7650
5317
4561
5700
7410
5700
2300
2300
5700

0000
1721
3012
1412
7510
5340
7041
1066
7640
5324
1721
7040
1012
3054
7410
2321
2321
7300
5721

XSORTC,

SEXC,

SPNOR
SORTC
TERMS- 1
JWP |
TAD

| SZ
TAD
SNA CLA
JWP
TESTN
JMP |
SKP
JMWP |

| SZ

| SZ
JMWP |

0

TAD |
DCA
TAD |
SPA
JWP
CA
TAD
SZA CLA
JWP
TAD |
CVA
TAD
DCA
SKP

| SZ

| SZ
CLA CLL
JMWP |

THU 31-DEC- 15 PACGE 17

XTESTC
CHAR
XTESTC
VE

XT3
XTESTC
XTESTC
XTESTC

XTESTC
XTESTC

XSORTC
XRT2
XRT2
SEXC

CHAR

XSORTC

XRT2
SORTCN

XSORTC
XSORTC

XSORTC

/ TEST THE NATURE OF THE NEXT ALPHANUMERI C -
/1 GNORE SPACES

/ TEST THE VARI ABLE TERM NATCORS

/' YES - SORTCN IS SET

/ NO

/ TEST FOR "F"

/.
/ OTHER
/ NUMBER

/RETURNS: T; N F;, A

/ SORT CHAR AGAI NST TABLE - "SORTC'
/1ST ARG IS LIST-1

/LI ST I'S ENDED BY A NEGATI VE NUMBER
/2AND EXIT = NOT IN LIST

/ COMPARE

/ COMPUTE INCREMENT : O - N

/1ST EXIT = YES

"TESTC"



758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793
794
795
796
797
798
799
800
801
802
803
804
805
806
807

FOCAL. ZZM

000744
000745
000746
000747
000750
000751
000752
000753
000754
000755

000756
000757
000760
000761
000762
000763
000764
000765
000766
000767
000770

000771
000772
000773

000774
000775
000776
000777
001000
001001
001002
001003
001004
001005
001006
001007
001010
001011
001012

P?S PAL V08S

0000 GRPTST, O

0104
7041
3071
1067
0104
1071
7650
2344
5744

0000
1036
7640
5364
4545
5756
4552
4547
6776
3402
5756

1035
0610
0614

0774

0323
0306
0311
0304
0307
0303
0301
0324
0314
0305
0327
0315
0321
0322
0212

I NPUT,

I LI ST,

AND
CA
DCA
TAD
AND
TAD
SNA CLA
| SZ
JMWP |

THU 31-DEC- 15 PACE 18

/ AC VS LI NENO - " TSTCRP"
P7600

T2

LI NENO
P7600
T2

GRPTST
GRPTST

I NPUT FROM TEXT OR KEYBCARD;
| F BACK- ARROW RESTART | NPUT

0 /I NPUT A CHARACTER
TAD I NSUB / NON- ZERO FOR KEYBOARD
SZA CLA
JWVP .+3
GETC
JWP | I NPUT
READC
SCORTJ
SPECI AL- 1
I NFI X- SPECI AL
JMWP | I NPUT
I F1 /,
PROCESS /;
PC1 / CR

ENGL| SH- FRENCH
COMLST= . / COMWAND DECCDI NG LI ST
"S / SET - ORGANI ZE
"F / FOR - QUAND
" /1F - S
"D / DO - FAIZ
"G /GOTO - VA
"C / COMMENT- COMVENTE
"A / ASK - DENMANDE
"T /TYPE - TAPE
"L / L1 BRARY- ENTREPCSE
"E /| ERASE - BI FFE
"W /VRITE - INSCRI S
"M / MODI FY - MODI FI E
" /TQUT - ARRETE
"R / RETURN - RETOURNE
"*-40 / ( ASTERI SK) =EXPANDABLE COMVAND

THI'S COWAND LI ST IS SPEED OPTI M ZED.



809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833

FOCAL. ZZM

001013
001014
001015
001016
001017
001020
001021
001022
001023
001024
001025
001026
001027
001030
001031
001032
001033
001034
001035
001036

001037
001040

4564
4637
2013
4640
1111
3032
1045
7510
2032
7750
2032
7410
5767
4547
1377
7371
4545
5230
4545
5225

1601
2047

P?S PAL V08S

/
I F,

I F3,

| F1,

| ECALL,
| PART,

THU 31-DEC- 15 PACGE 19

CONDI TI ONAL  TRANSFER PROCESS

TESTC

JMVS | | ECALL
| SZ PDLXR
JMVS | | PART
TAD M
DCA Tl
TAD FLAC+1
SPA

| SZ Tl
SPA SNA CLA

| SZ T1

SKP

JMWP | CoOM0+4
SCRTJ

TLI ST-1

I LI ST-TLI ST
GETC

JWVP .-4
GETC

JWP I F3
ECALL

PARTEST

/1 GNORE SPACES AND TEST
/T
/ N-DUMP THE ( EFOP)
| F- CHECK FOR PAREN MATCH
/A
/TEST -, 0, +

INTO -1, -2, -3

/ COUNT COVMAS

/ TRANSFER
/ SEARCH TEXT UNTIL ,;C R

/ MOVE PAST COMVA



835
836
837
838
839
840
841
842
843
844
845
846
847
848
849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886

FOCAL. ZZM

001041
001042
001043
001044
001045
001046
001047
001050
001051
001052
001053
001054
001055
001056
001057
001060
001061
001062
001063
001064

001065
001066
001067
001070
001071
001072
001073
001074

001075
001076
001077
001100
001101
001102
001103
001104
001105
001106
001107
001110
001111
001112
001113
001114
001115
001116

1041

4540
1403
4560
1066
1335
7440
4566
1030
4542
4540
1612
1413
3030
4407
6430
0000
4547
1377
7177
4566

1030
4542
4540
1612
4547
1377
7174
4566

4543
2030
4540
1612
4543
2030
4543
0017
4540
0610
4544
0017
4544
2030
4544
7470
1413
3030

P?S PAL V08S

/

FOR

FI NCR,

FLIMT,

FCONT,

THU 31-DEC- 15
LOOP CONTROL STATEMENT
SET=

PUSHJ
GETARG
SPNCR
TAD
TAD
SZA
ERROR4
TAD
PUSHA
PUSHJ
EVAL-1
POPA
DCA

FI NT
FPUT |
FXI'T
SORTJ
TLI ST-1
FLI ST1-TLI ST
ERROR4

CHAR

PT1

PT1
PT1

TAD
PUSHA
PUSHJ
EVAL-1
SCORTJ
TLI ST-1
FLI ST2- TLI ST
ERROR4

PT1

PUSHF
FLARG
PUSHJ
EVAL- 1
PUSHF
FLARG
PUSHF
TEXTP
PUSHJ
PROCESS
POPF
TEXTP
POPF
FLARG
POPF

| TERL
POPA

DCA PT1

PAGE 20

/ SUBSET CF "FCR'

/ LOOPS, ETC

/LOOK FOR "=" NEXT

/| GNORE SPACES

/LEFT OF "=" I N ERROR

"FOR OR ' SET

/ SAVE PO NTER TO VARI ABLE

/ GET INITI AL VALUE EXPRESSI ON

/1 NITI ALI ZE NOW

/ TEST LAST CHAR FROM " EVAL"

/| EXCESS R- PAR

/ SAVE VARI ABLE ADDRESS *

/ EVALUATE THE | NCREMENT, | F ANY

/ TEST TERM NATCRS

/| LLEGAL TERM NATOR I N ’ FOR

/ SAVE THE | NCREMENT.

/CGET THE LIMT (NO ERROR DETECTI ON AFTER LIM T)

/SAVE THE LIMT *

*

/ SAVE TEXT OF OBJECT STATEMENTS

/ DO THE OBJECT STATEMENTS

/ RESTORE REMAI NI NG TEXT.

/CET LIMT
/ GET | NCREMENT
/ GET VARI ABLE ADDRESS



888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931

FOCAL. ZZM

001117
001120
001121
001122
001123
001124
001125
001126
001127
001130
001131
001132
001133
001134

001135
001136

001137
001140
001141

001142
001143
001144
001145
001146
001147
001150
001151
001152
001153
001154
001155
001156
001157

001160
001161
001162

4407
0430
1733
6430
2525
0000
1045
7740
5541
1030
4542
4543
7470
5301

7503
7524

4543
2405
5301

4453
4542
1066
1336
7640
4566
4540
1612
4453
6063
7200
1413
6057
7410

4453
7200
5536

P?S PAL V08S THU 31-DEC- 15 PACE 21

FI NKP,

MEQ

FI NFI'N,

XDYS,

XI'NT,

FI NT /I NCREMENT AND TEST
FGET | PT1 / LOAD THE VARI ABLE
FADD |  FI NKP /I NCREMENT | T

FPUT | PT1 /CHANGE I T

FSUB | FLARGP /TEST IT

FXI'T

TAD FLAC+1

SVA SZA CLA

POPJ / END OF LOOP

TAD PT1

PUSHA / SAVE ADDRESS *

PUSHF / SAVE | NCREMENT AGAI N *
| TERL

JWP FCONT

PUSHF / SET | NCREMENT TO ONE
FLTONE

JWP FCONT

SET AND | NTENSI FY THE PO NT: FDI S( X, Y)

JMS | I NTEGER
PUSHA

TAD CHAR
TAD MCOM
SZA CLA

ERROR3 / ARG M SSI NG
PUSHJ

EVAL- 1

JMS | | NTEGER

6063 / DYL

CLA

POPA

6057 /DXL DI X

SKP

/ RETURN=I NTEGER VALUE OF Y

TAKE THE | NTEGER PART

JMB | | NTEGER / (FI' X)
CLA
JW | EFUNBI



933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952
953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981

FOCAL. ZZM

001163
001164
001165
001166
001167
001170
001171
001172
001173
001174
001175
001176
001177
001200
001201

001202
001203
001204
001205
001206
001207
001210
001211
001212
001213
001214
001215
001216
001217
001220
001221
001222
001223
001224
001225

001226
001227
001230
001231

1163

1041
1041
1013
0420
0603
0614
1202
1203
7503
2204
0635
1256
0177
1563
6361

7240
3056
3026
4547
1371
0176
2056
5226
4540
1403
1066
4542
1255
4551
2036
7001
4531
1413
3066
5202

4540
1613
4530
5203

P?S PAL V08S
COoOME0=

SET
FOR

I F

DO
a&0oro
COMVENT
ASK
TYPE

LI BRARY
ERASE
VWRI TE
MODI FY
START
RETRN
HSPX

/ I NPUT- QUTPUT STATEMENTS

CLA CVA
DCA
DCA
SCORTJ
ALI ST-1

ASK,
TYPE,
TASK,

THU 31-DEC- 15

ATSW
DEBGSW

ATLI ST- ALI ST

| SZ
JVP
PUSHJ
GETARG
TAD
PUSHA
TAD
PRI NTC
| SZ
I AC
JMS |
POPA
DCA
JWP
TYPE2, PUSH]
EVAL
JMVS |
JWP

ATSW
TYPE2
CHAR
caL

1 NSUB
FI NPUT

CHAR
ASK

FOUTPUT
TYPE

PAGE 22
/ COMVAND ROUTI NE ADDRESSES

/ ( REFERENCED)

/ RETURN TO COMVAND MCDE VIA ' QU T
/ ACTI VATE THE HI GH SPEED READER

/ REMEMBER WHI CH CALL.

| RE- ENABLE THE TRACE

/ SPECI AL CHARACTER?

/ TEST QUOTE SW TCH

/ DO ASK; SETUP PT1

/ SAVE | N-LI NE CHARACTER.
/ TYPE COLON

/ (CLA)- TO SUPRESS ": "
/1 NDI CATE * READC

/ PO NT PAST CHAR

/ READ DATA AND SAVE

/| RE- TEST LAST TERM NATOR
/ CONTI NUE PROCESSI NG

/ DO TYPE

/ PRI NT



983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013

FOCAL. ZZM

001232
001233
001234
001235
001236
001237
001240

001241
001242
001243
001244
001245

001246
001247
001250
001251
001252
001253
001254

001255

2026
4545
4547
1403
0773
4551
5233

4545
4554
1067
3052
5204

1077
4463
7040
1077
4551
4545
5204

0272

P?S PAL V08S THU 31-DEC- 15

PAGE 23

TQUOT, 1Sz DEBGSW / DI SABLE TRACE
GETC / TYPE LI TERALS
SORTJ
TLI ST2-1
TLI ST3- TLI ST2
PRI NTC
WP TQUOT+1
TINTR,  GETC /| PASS PERCENT SI GN
GETLN / READ FORMAT CONTROL: " 9. 03"
TAD LI NENO
DCA FI SW / SAVE FORMAT CODE
VP TASK
TCRLF2, TAD CCR / SPLAT=CR ALONE
JVB | OUTDEV
CVA / NON- PRI NTI NG DELAY FOR CR
TCRLF, TAD CCR / EXCLAMATI ON POl NT=CR, LF.
PRI NTC
TASK4, GETC / MOVE TO NEXT CHARACTER
JVP TASK
caL, " [
/ | F DEBGSW: 0: ENABLE FLI P- FLOP " DMPSW
/ #0: DI SABLE AND RETURN ALL"?" ' S.
/ |F DVPSW= 0: TRACE ON, |F ENABLED
/ #0: TRACE OFF
/ IF BOTH=  0: PRINT TRACE.



1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047

FOCAL. ZZM

001256
001257
001260
001261
001262
001263
001264
001265
001266
001267
001270
001271
001272
001273
001274
001275
001276
001277
001300
001301

001302
001303
001304
001305
001306
001307
001310
001311
001312
001313

4554
4555
4566
1060
3010
3062
1067
3410
1010
3027
4464
3100
2026
4545
4551
4547
0076
1271
4546
5273

1060
7001
3010
3062
4552
4547
0071
1271
4546
5306

P?S PAL V08S

/
MODI FY.

SCONT,

SCHAR,

SBAR,

SFOUND,

SCOT,

THU 31-DEC- 15
SEARCH ROUTI NES

GETLN

FI NDLN

ERROR2

TAD BUFR
DCA AXI'N
DCA XCTI' N
TAD LI NENO
DCA | AXI N
TAD AXI N
DCA PACKST
JMS | | NDEV
DCA LI ST3+1
| SZ DEBGSW
GETC

PRI NTC

SCORTJ

LI ST3-1

LI STGO LI ST3
PACKC

JWP SCHAR
TAD BUFR

I AC

DCA AXI N
DCA XCTI N
READC

SORTJ

LI ST6-1
SRNLST- LI ST6
PACKC

JWP SFOUND

PAGE 24

/ READ LI NE NO.

/LOOK | T UP NOW

/ NOT THERE = BAD COMMAND UNLESS ZERO.
/ SET PO NTERS

/ FOR | NPUT

/ COPY THE SAME LI NE NUVBER
I (X- NEM)
/ SAVE START OF NEW LI NE

/ READ THE TELETYPE | NPUT SI LENTLY.
/ SAVE SEARCH CHARACTER

/ NO BREAKS.

/ TYPE+TEST- F. F.

/ PLAYBACK THE TEXT

/ LOOK FOR MATCH

/ SAVE NEW LI NE.

/| RESTART- B. A.

/ SET PO NTERS

/ READ FROM KEYBQARD
| TEST

/ PACK CHAR.
/ MORE



1049
1050
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086

FOCAL. ZZM

001314
001315
001316
001317
001320
001321
001322
001323
001324
001325
001326
001327
001330
001331
001332
001333
001334
001335
001336
001337

001340
001341
001342

001343
001344
001345
001346
001347
001350
001351
001352
001353

0000 SORTB,

7450
1066
7041
3071
1714
2314
3012
1412
7510
5340
1071
7640
5324
1012
1714
3071
1471
3071
5471

2314
7300
5714

4453
7000
6375
6332
5346
6362
3046
6001
5536

P?S PAL V08S

SEX,

0
SNA
TAD
ClA
DCA
TAD |
| SZ
DCA
TAD |
SPA
JWP
TAD
SZA CLA
JWP
TAD
TAD |
DCA
TAD |
DCA
JMWP |

| SZ
CLA CLL
JMWP |

THU 31-DEC- 15

CHAR

T2
SCORTB
SORTB
XRT2
XRT2

SEX
T2

.-5
XRT2
SORTB
T2

T2

T2

T2

SCORTB
SCORTB

PAGE 25

/ SORT AND BRANCH RQUTI NE. - "SORTJ"
/ ASSUME CHAR | F AC=0

/ SAVE SORT | TEM

/FIRST ARG | S LI ST LESS ONE
/2AND | S | NTRA- LI ST LENGTH

/**L]I STS ENDED BY NEGATI VE NUMBERS* *
/ READ EXI'T
/ FI ND ADDRESS

/ MATCH FOUND.

/ DEBUG : AC = ADDRESS

/ MATCH NOT FQUND.

ANALOGUE TO DI G TAL CONVERSI ON FOR AX08

JMVS |
NOP
6375
6332
JWP
6362
DCA
I ON
JMWP |

I NTEGER

-1
FLAC+2
EFUNSI

/ (1 OF) - FOR OTHER BRANDS
/ ACMX ADCV
| SKAD

/ RADC



1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133

FOCAL. ZZM

001354
001355
001356
001357
001360
001361
001362

001363
001364
001365
001366
001367

001370
001371

001372
001373
001374
001375
001376

001377

001400
001401
001402

0000
6046
6026
6041
5357
7200
5754

1363

1273
1270
2740
1302
1271

1370

0261
1312

1372

0245
0242
0241
0243
0244

1377

0240
1400

0254
0273
0215

P?S PAL V08S THU 31-DEC- 15

QUTL, 0
TLS
PLS
TSF
JWP
CLA
JMWP |

-1
QUTL

SRNLST= .

SCHAR
SCONT
RECOVR
SBAR
SCONT+1

LI STGO= .

SRETN
SGOT

" M&237

PAGE 26

/ SLOW QUTPUT FOR CDT SYNCRONI ZATI ON

/ AND FOR H. S. PUNCH
/10T FOR SLONEST DEVI CE

/' MODI FY' CONTROL CHARACTER TABLE
[/ F. F. = CONTI NUE

/ BELL = CHANGE SEARCH CHARACTER
/C.C. = BREAK

/B. A. = RESTART

/L.F. = FINISH THE LI NE AS BEFCRE

/C. R END THE LI NE HERE AS | S.
/ CHAR = SEARCH CHARACTER

/ ASK/ TYPE LI ST OF CONTRCLS

! %
/o
/!
| #
/'$

THI'S LI ST | S ENDED BY ' TESTC .



1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184

FOCAL. ZZM

001403
001404
001405
001406
001407
001410
001411
001412
001413
001414
001415
001416
001417
001420
001421
001422
001423
001424
001425

001426
001427
001430
001431
001432
001433
001434
001435
001436
001437
001440
001441
001442
001443
001444
001445
001446
001447
001450
001451
001452
001453
001454
001455
001456

001457
001460

P?S PAL V08S

/

4564 GETARG
0242 TLI ST2,
0215
4566
3062 GETVAR
4546
4545
4550
1767
5226
1066
0122
1061
3061
4545
4550
1767
5226
5221

4562 GSERCH
5237

1061

3056

4660

1413

3061

4657

4453

3317 GS1,
1060

3030 GS3,
1030

7041

1031

7750

5261

1430

7041

1061

7650

5305

1030 G4
1070

5241

2047 PTEST,
1601 CGECALL,

FIND OR
TESTC

" M8&237
ERROR4
DCA
PACKC
GETC
SCORTC
TERMVS- 1
JWP
TAD
AND
TAD
DCA
GETC
SCORTC
TERMS- 1
JWP
JWP

TSTLPR
JWP
TAD
DCA
JMS |
POPA
DCA
JMVS |
JMS |
DCA
TAD
DCA
TAD
ClA
TAD
SPA SNA
JWP
TAD |
CA
TAD
SNA CLA
JWP
TAD
TAD
JWP

PARTEST
ECALL

THU 31-DEC- 15 PACGE 27

ENTER A VARI ABLE | N THE LI ST

XCTI'N

GSERCH
CHAR
P77
ADD
ADD

GSERCH
-4

GS1
ADD
EFOP
GECALL

ADD
PTEST

I NTEGER
SUBS
STARTV
PT1

PT1

LASTV
CLA
GS2
PT1

ADD

G-ND1
PT1
G NC
GS3

/ FI RST LETTER OF ARG
/"

/C.R - FUNCTION OR NUMBER I'S NOT AN ARG
/ BAD ARGUMENT IN'FOR, 'SET', OR’'ASK

/ PACK | NTO ADD.

/ SECOND LETTER
/ TERM NATOR?

/ YES
/ NO
/ SAVE 2AND LETTER OF NAME

/I GNORE THE REST

/ LOOK FOR SUBSCRI PT VI A SORTCN
/ NOT SUBSCRI PTED BY L- PAR

/ SAVE NAME

/ FOR RECURSI VE AND ERRCR CHECK
/ TO EVAL

/ RESTORE NAME

/ TEST PAREN MATCH, ETC,

/ CONVERT TO 12-BI T NUMBER

/ SAVE SUBSCRI PT

/ SEARCH FOR VARI ABLE( CHANCGE FOR X- MEM

/ TEST FOR END OF LI ST

/ END SEARCH
/ GET TABLE ENTRY

/ FOUND XX
/ TRY NEXT ONE



1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216

FOCAL. ZZM

001461
001462
001463
001464
001465
001466
001467
001470
001471
001472
001473
001474
001475
001476
001477
001500
001501
001502
001503
001504

001505
001506
001507
001510
001511
001512
001513
001514
001515
001516

1031
1005
7141
1013
7620
4566
1031
1070
3031
1061
3430
2030
1317
3430
2030
4407
0537
6430
0000
5541

1030
3011
1411
7041
1317
7640
5254
2030
2030
5541

P?S PAL V08S

GS2,

GFND1,

TAD
TAD

CLL G A
TAD

SNL CLA
ERROR3
TAD
TAD
DCA
TAD
DCA |

| SZ
TAD
DCA |

| SZ

FI NT
FGET |
FPUT |
EXI'T
POPJ

TAD
DCA
TAD |
CA
TAD
SZA CLA
JWP

| SZ

| SZ
POPJ

THU 31-DEC- 15

LASTV
P13

PDLXR

LASTV
G NC
LASTV
ADD
PT1
PT1
SUBS
PT1
PT1

CFRSX
PT1

PT1
XRT
XRT

SUBS

PT1
PT1

PAGE 28
/ ADD THE VARI ABLE

/| TEST STORAGE LIM TS

/ UPDATE THE LI ST.

/ SAVE NAME
/ SAVE SUBSCRI PT

/ SET PT1

[TEXIT

/ FOUND SAME
/ TEST SUBSCRI PTS

/ V\RONG SUBSCRI PT
/ SET PO NTER TO DATA



1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262

FOCAL. ZZM

001517
001520
001521
001522
001523
001524
001525

001526
001527

001530
001531
001532

001533
001534
001535
001536
001537
001540
001541
001542
001543
001544
001545
001546
001547
001550
001551
001552

001553
001554
001555
001556
001557
001560
001561
001562

1517

0000
1066
1114
7640
5717
4545
5320

7520
7507

0000
2000
0000

0000
1066
1115
7640
2333
1066
1326
3054
1054
7710
5733
1066
1327
7750
2333
5733

4407
1330
4350
6330
0000
3330
3044
5536

P?S PAL V08S

XSPNOR,

M260,
Me71,

RANG,

XTESTN,

XRAN,

SUBS=

0

TAD
TAD
SZA CLA
JMP |
GETC
JWP

0000
2000
0000

TAD
TAD
SZA CLA
| SZ
TAD
TAD

TAD
SPA CLA
JMWP |
TAD
TAD
SPA SNA
| SZ
JMWP |

FI NT
FADD
FMUL
FPUT
FXI'T

JMWP |

THU 31-DEC- 15

CHAR
M40

XSPNOR
XSPNOR+1

CHAR
MPER

XTESTN

M260
SORTCN
SORTCN

XTESTN
CHAR
M271
CLA
XTESTN
XTESTN

RANO
.-5
RANO

RANO
FLAC
EFUNSI

PAGE 29

/| GNORE LEADI NG SPACES - " SPNCR!

/ RANDOM NUMBER STORAGE

/ RETURNS: .; OTHER; NUMBER - " TESTN'

/ SAVE VALUE OF THE NUMBER
/ TEST | F REALLY ADIGT.

/1F A NUMBER

/ PSEUDO- RANDOM NUVBER GENERATCR.
/ ADD RUNNI NG RESULT TO THE ARGUMENT, |F ANY.
/ BLAST THE ARGUMENT

/ CONVERT TO .5 THROUCH . 999
/ SAVE AS RETURN



1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286

FOCAL. ZZM

001563
001564
001565
001566
001567

001570
001571
001572
001573
001574
001575
001576
001577
001600

1137
3022
1413
3071
5471

1570

1241
1232
1251
1246
3052
1253
1253
0610
0614

P?S PAL V08S

/
RETRN,
XPOPJ,

THU 31-DEC- 15 PAGE 30

EXIT FROM A "DO' SUBROUTI NE

TAD
DCA
TAD |
DCA
JMWP |

ATLI ST= .

TI NTR
TQUOT
TCRLF
TCRLF2
TDUMP
TASK4
TASK4
PROCESS
PCL

$ - FOR

CFRSX /(PC) =>0

PC

PDLXR / RECURSI VE EXI T - "POPJ"
T2

T2

/ ASK- TYPE CONTRCL CHARACTER TABLE

/% - FORVAT DELIM TER

/" - LITERAL DELI M TER

/! - CARRI ACE RETURN AND LI NE FEED
# - CARRI AGE RETURN ONLY

$ - DUW THE SYMBOL TABLE CONTENTS
SP- TERM NATOR FOR NAMES

, - TERM NATOR FOR EXPRESSI ONS

; - TERM NATOR FOR COMVANDS

C.R - TERM NATOR FOR STRI NGS

" TDUMP TERM NATES THE COMVAND.



1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337

FOCAL. ZZM

001601
001602
001603
001604
001605
001606
001607
001610
001611

001612
001613
001614
001615
001616
001617
001620
001621
001622
001623
001624
001625
001626

001627
001630
001631
001632
001633
001634
001635
001636
001637
001640
001641
001642
001643
001644
001645
001646
001647
001650
001651
001652
001653
001654

0000
1054
4542
1055
4542
1056
4542
1201
4542

4545
3055
4564
5227
5332
5343
4540
1407
4564
5244
0212
0377
4566

1137
3030
1111
1054
7450
5247
7001
7650
5323
1054
1121
7710
5363
4562
7410
4566
1054
3024
1024
1121
7700
3024

P?S PAL
/
/
/

ECALL,

EVAL,

OPNEXT,
ECHOLST,

ETERML

ETERWN,

ETERM

V08S THU 31-DEC- 15 PACGE 31

EVALUATE AN EXPRESSI ON WH CH
TERM NATES WTH AN R-PAR,; OR C R AND
LEAVE THE RESULT I N FLAC AND | N FLARG

0 / RECURSI VE CALL TO "EVAL"

TAD SORTCN / SAVE * SORTCN , ' LASTOP' , AND ' EFOP
PUSHA

TAD LASTOP

PUSHA

TAD EFCP / SAVE FUNCTI ON CODE

PUSHA

TAD ECALL / RETURN TO CALLI NG

PUSHA / ADDRESS AFTER NEXT POPJ

GETC / MOVE PAST EXTRA CHARACTER

DCA LASTOP / EVALUATI ON CONTROLLER ( CHECKPQO NT?)
TESTC / TEST CHARACTER AND | GNORE SPACES
JWP ETERML / TERM NATOR

JMP ENUM / NUMBER

JVP EFUN / FUNCTI ON

PUSHJ / LETTER OF VARI ABLE

GETVAR / FIND OR CREATE VARI ABLE; ALSO SET PT1
TESTC / PT1=>ARG

JVP ETERWN /T

"J&237 /' N- ERROR | N FORVAT

0377 I F

ERROR4 /L - M SSI NG OPERATOR

TAD CFRSX / SET PT1.

DCA PT1 / TO PO NT TO ZERO

TAD M / TEST FOR UNARY OPERATI ONS

TAD SORTCN

SNA

JWP ETERM / CREATE DUMWY FOR UNARY M NUS
I AC

SNA CLA

JWP ARGNXT /1 GNORE UNARY PLUS

TAD SORTCN / TEST FOR NULL PARENS

TAD ML1

SPA CLA

JWP ELPAR /M GHT BE AN L- PAR

TSTLPR

SKP

ERROR4 / OPERATCR M SSI NG BEFORE PAREN
TAD SORTCN / SET FROM " TESTC' - " SORTC"

DCA THI SOP

TAD THI SOP

TAD ML1

SMA CLA / END?

DCA THI SOP /" TH SOP" EQUIV. TO END OF EXP



1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385

FOCAL. ZZM

001655
001656
001657
001660
001661
001662
001663
001664
001665
001666
001667
001670
001671
001672
001673
001674
001675
001676
001677
001700
001701
001702
001703
001704
001705
001706
001707

001710
001711
001712
001713
001714
001715
001716
001717
001720
001721
001722
001723
001724
001725
001726
001727
001730

001731

P?S PAL V08S

1024 ETERW
7041
1055
7710
5310
1055
7112
7012
1331
3274
1055
7640
4544
0044
4407
0000 FLOP,
6525
0000
1125
3030
1024
1055
7650
5541
1413
3055
5255

4562 EPAR,
7410

5365

1055

4542

1030

3320

4543

0000

1024

3055

4545  ARGNXT,
4564

5363

5332

5343

5220

0430 OPTABL,

TAD
ClA
TAD
SPA CLA
JWP
TAD

CLL RTR
RTR
TAD
DCA
TAD
SZA CLA
POPF
FLAC

FI NT

00
FPUT |
FXI'T
TAD
DCA
TAD
TAD
SNA CLA
POPJ
POPA
DCA
JWP

TSTLPR
SKP
JWP
TAD
PUSHA
TAD
DCA
PUSHF
00
TAD
DCA
GETC
TESTC
JWP
JMP
JWP
JWP

FGET |

THU 31-DEC- 15 PAGE 32

THI SOP
LASTOP

EPAR
LASTOP

OPTABL
FLOP
LASTOP

FLARGP

FLARGP
PT1

THI SOP
LASTOP

LASTOP
ETERWR

EPAR2
LASTOP

PT1
.42

THI SOP
LASTOP

ELPAR
ENUM
EFUN
OPNEXT- 2

PT1

/ COWPARE PRI ORI Tl ES

/ CONTI NUE
/ FI ND OPERATI ON

/ TEST FOR END OF DATA | NTO FLOATI NG AC
/ GET LAST DATA

/ (FLOPR | PT1)+-*/
/ SAVE RESULT

/=0?

/EXIT "EVAL"
/ GET PRICR OP

/ COWPARE THI S OP

/ TEST FOR SUB- EXPRESSI ON
/ GO EVALUATE EXPRESSI ON
/ CONTI NUE READI NG THE EXPRESSI ON
/| SAVE " LASTOP".

/ SAVE LAST ARGUMENT

/ MORE TO COVE

/ READ 1ST CHAR OF AN ARG
/ DO SPECI AL CHECK

/ COULD BE LEFT PAREN

/I'N

I F

/L

/ BASE FOR OPERATI ON COVPUTATI ON



1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418

FOCAL. ZZM

001732
001733
001734
001735
001736
001737
001740
001741
001742

001743
001744
001745
001746
001747
001750
001751
001752
001753

001754
001755
001756
001757
001760
001761
001762
001763
001764
001765
001766
001767

4543
0044
1125
3030
3036
4531
4544
0044
5222

3056
4545
4550
1767
5354
1056
7104
1066
5343

4562
4566
4201
1413
4547
2164
6207
4562
4566
4201
2013
5536

P?S PAL V08S

ENUM

EFUN,

EFUN2,

ELPAR,
EPAR2,

THU 31-DEC- 15

PUSHF

FLAC

TAD FLARGP
DCA PT1
DCA I NSUB
JVS | Fl NPUT
POPF

FLAC

JWP OPNEXT
DCA EFOP
GETC

SORTC

TERMS- 1

JWP EFUN2
TAD EFCP
CLL RAL

TAD CHAR
JWP EFUN
TSTLPR

ERROR4

JMS ECALL
POPA

SORTJ

FNTABL- 1
FNTABF- FNTABL
TSTLPR

ERROR4

JNVB ECALL
| SZ PDLXR
JMWP | EFUNSI

PAGE 33
/ TO PROCESS A NUMBER, SAVE AC
/ SET PO NTER AS FOR A VARI ABLE

/PONT TO ' GETC AND USE CHAR
/ READ TEXT NUMBER => (PT1)
/ RESTORE THE AC

/ CONTI NUE

/ SET CCODE
/ READ FUNCTI ON NAME. (1, 2, OR 3 LETTERS)
/ LOOK FOR TERM NATI ON CHARACTER

/ YES
/ NO
/M SH- MASH HASH CCDE

/ MUST BE FOLLOWED BY PARENS TO SET ARGUMENT
/ CALL "EVAL" TO COWPUTE ARGUMENT
/ BRANCH ON FUNCTI ON CCDE; RETURN VI A EFUNSI

/ LEFT PAREN OR FELL THROUGH FUNCTI ON TABLE
/ DOUBLE OPERATORS OR | LLEGAL FUNCTI ON NAME
/ EVALUATE NESTED EXPRESSI ON

/ DUMP EXTRA ARG
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1420 1770 TERVB= . / TERM NATOR TABLE FOR ' EVAL' AND ' GETVAR
1421

1422 001770 0240 ; / SPACE 0

1423 001771 0253 " I+ 1

1424 001772 0255 " /- 2

1425 001773 0257 " /1 3

1426 001774 0252 " /* 4

1427 001775 0336 " A /UP ARR 5

1428 001776 0250 o /( 6 L- PARS

1429 001777 0333 " /1 7

1430 002000 0274 "< /< 10

1431 002001 0251 ") 1) 11 R PARS

1432 002002 0335 " /1 12

1433 002003 0276 "> /> 13

1434 002004 0254 i /, 14

1435 002005 0273 " I 15

1436 002006 0215 " V8237 /C.R 16

1437 002007 0275 "= /= TO END GETARG FROM ' SET’
1438

1439 / TWO M NOR FUNCTI ONS

1440

1441

1442 002010 4543 XSG\,  PUSHF / TAKE SIG\*1 OF FLARG

1443 002011 2405 FLTONE

1444 002012 4544 POPF

1445 002013 0044 FLAC

1446 002014 1231 XABS, TAD FLARG+1 / TAKE ABSOLUTE VALUE OF FLAC
1447 002015 7710 SPA CLA / SKI' P TO CONTI NUE

1448 002016 4451 JMB | M NSKI | NEGATE THE FLOATI NG AC
1449

1450 / CONTI NUATI ON OF FUNCTI ON CALLS.

1451

1452 002017 4407 EFUN3, FINT

1453 002020 7000 FNOR / NORMALI ZE FUNCTI ON RETURN
1454 002021 6230 FPUT  FLARG / SAVE FUNCTI ON VALUE

1455 002022 0000 FXI T

1456 002023 1125 TAD FLARGP / SET PO NTER

1457 002024 3030 DCA PT1

1458 002025 4247 JNB PARTEST

1459 002026 5627 IV | . +1 OPNEXT / FUNCTI ON RETURN | S OK

1460 002027 1622



1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490

FOCAL. ZZM

002030
002031
002032
002033

002034

002035
002036
002037
002040
002041
002042
002043
002044
002045
002046

002047
002050
002051
002052
002053
002054
002055
002056
002057
002060
002061

0000
0000
0000
0000

0003

0000
1054
1121
7700
5635
1054
1120
7740
2235
5635

0000
1413
3055
1234
1413
7041
1054
7640
4566
4545
5647

P?S PAL
FLARG,

P3,
LPRTST,

PARTEST,

V08S

w Oo0o0o

TAD
TAD
SMA CLA
JMWP |
TAD
TAD
SMA SZA
| SZ
JMWP |

POPA

TAD
POPA
ClA
TAD
SZA CLA
ERROR4
GETC
JMWP |

THU 31-DEC- 15 PACGE 35

SORTCN
ML1

LPRTST
SORTCN

CLA
LPRTST
LPRTST

LASTOP

P3

SORTCN

PARTEST

/ DATA TEMPORARY STORACE

/SKIP | F LEFT PAREN. - ' TSTLPR

/ TEST THE PAREN MATCHI NGS
/ RESTORE LAST OPERATI ON

/+3 TO COVPARE CODES

/ GET LAST PAREN CCDE.

/ CHECK FOR PAREN MATCH

[/ (STILL SET FROM THE LAST "EVAL")
/ SKIP | F MATCH

/ PAREN ERRCR

/ MOVE PAST R- PAR
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1492 / THE DELETE A LI NE ROUTI NE

1493

1494 002062 0000 XDELETE, O /UNCHAIN A LI NE AND RECOVER THE SPACE.
1495 002063 6002 I OF / PROTECT PO NTER CHANCGES FROM | NTERRUPTI ONS
1496 002064 4555 FI NDLN / SETS "THI SLN' AND " LASTLN".

1497 002065 5662 JMWP | XDELETE / ALREADY GONE

1498 002066 2026 | SZ DEBGSW / DI SABLE TRACE

1499 002067 4545 GETC / MEASURE LENGTH

1500 002070 1066 TAD CHAR

1501 002071 1116 TAD MCR

1502 002072 7640 SZA CLA

1503 002073 5267 JWP .-4

1504 002074 1017 TAD AXOUT / SAVE LAST ADDRESS

1505 002075 7040 CMVA

1506 002076 1023 TAD THI SLN

1507 002077 3057 DCA CNTR /LENGTH < 0

1508 002100 1133 TAD CFRS /1T IS ILLEGAL TO DELETE THE FI RST LI NE
1509 002101 7041 ClA

1510 002102 1023 TAD THI SLN

1511 002103 7650 SNA CLA

1512 002104 5177 JWP START / JUST | GNORE SUCH COMVANDS

1513 002105 7000 CDF T / CHANGE DATA FI ELD TO TEXT. ( X- MEM
1514 002106 1423 TAD | THI SLN / DI SCONNECT

1515 002107 3425 DCA | LASTLN

1516 002110 1133 TAD CFRS / START LI ST AT TOP

1517 002111 3071 DCK, DCA T2 / EXAM NATI ON ADDRESS

1518 002112 1471 TAD | T2 / GET THE NEXT ADDR.

1519 002113 7450 SNA / TEST FOR END

1520 002114 5327 JWP DONE / YES-WRAP UP ALL.

1521 002115 3032 DCA Tl / SAVE NEXT ADDRESS.

1522 002116 1023 TAD THI SLN / COVWPARE LI NE POSI TI ONS

1523 002117 7141 CLL CIA

1524 002120 1032 TAD T1

1525 002121 7630 SZL CLA /SKIP IF TH SLN > X

1526 002122 1057 TAD CNTR / CHANCE (X) TO ACCOUNT FCR

1527 002123 1032 TAD T1 / GARBAGE COLLECTI ON.

1528 002124 3471 DCA | T2

1529 002125 1032 TAD T1 [ GET NEXT

1530 002126 5311 JMP DK
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1532 / GARBAGE COLLECTI ON

1533

1534 002127 7040 DONE, CVA / BACKUP L FOR XR
1535 002130 1023 TAD THI SLN

1536 002131 3011 DCA XRT

1537 002132 1057 TAD CNTR / SETUP END OF HOSE
1538 002133 7040 CVA

1539 002134 1023 TAD THI SLN

1540 002135 3012 DCA XRT2

1541 002136 1057 TAD CNTR / CORRECT END OF BUFFER PO NTER.
1542 002137 1060 TAD BUFR

1543 002140 3060 DCA BUFR

1544 002141 1010 TAD AXI N / COVWPUTE COUNT
1545 002142 7040 CMVA

1546 002143 1012 TAD XRT2

1547 002144 3032 DCA Tl

1548 002145 1010 TAD AXI'N

1549 002146 1057 TAD CNTR

1550 002147 3010 DCA AXI'N

1551 002150 1412 TAD | XRT2 / SI PHON LOVER PART.
1552 002151 3411 DCA | XRT

1553 002152 2032 | SZ Tl

1554 002153 5350 JWP .-3

1555 002154 5263 JWP XDELETE+1 / RESET ’ LASTLN , ' TH SLN , AND DATA FI ELD.
1556

1557

1558 002155 0000 CHIN, 0 / READ I N A CHARACTER SUBR. - " READC'
1559 002156 4464 JMVG | | NDEV

1560 002157 3066 DCA CHAR

1561 002160 4550 SCORTC / LI NEFEED OR RUBOUT?
1562 002161 1623 ECHOLST- 1

1563 002162 5755 JWP | CH N / YES

1564 002163 4551 PRI NTC / ECHO THE | NPUT
1565 002164 5755 JMWP | CH N

1566

1567

1568 2165 FNTABL= .

1569

1570 002165 2533 "AN2+" B2+ S / ABS

1571 002166 2650 "SN2+" G2+ N / SGN

1572 002167 2636 "I A2+ T2+ R /1TR

1573 002170 2565 "DN2+" 1 A2+ S /DI S

1574 002171 2630 "RM2+"AN2+"N / RAN

1575 002172 2517 "AN2+"DN2+" C / ADC

1576 002173 2572 "AN2+" TA2+" N / ATN

1577 002174 2624 "EN2+" XN2+" P | EXP

1578 002175 2625 "LA2+"ON2+" G / LOG

1579 002176 2654 "SN2+" 1 A2+ N / SI'N LI ST OF CCDED FUNCTI ON NAMES
1580 002177 2575 "Cr2+"ON2+" S / COs

1581 002200 2702 "SN2+M QP2+ T [ SQT

1582 002201 2631 "NA 2+ BN 2+ W / NEW

1583 002202 2567 "Ch2+"ON2+" M / COM

1584 002203 0330 "X /X



1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613
1614
1615
1616
1617
1618
1619

FOCAL. ZZM

002204
002205
002206
002207
002210
002211
002212
002213
002214
002215
002216
002217
002220
002221

002222
002223
002224
002225
002226
002227
002230
002231
002232
002233
002234
002235
002236

002237
002240
002241

4564
5237
5222
5213
1066
1112
7440
4566
1135
3060
3533
1060
3031
5177

4554
1060
3010
4565
2023
1065
7700
1423
4563
5217
1423
3067
5225

1060
3031
5541

P?S PAL V08S

/
ERASE,

ERT,

ERV,

ERL

ERG

ERVX,

THU 31-DEC- 15 PAGCGE 38

ERASE SI NGLE LI NES, CGROUPS, OR VARI ABLES

TESTC
JWP
JWP
JWP
TAD
TAD
SZA
ERROR3
TAD
DCA
DCA |
TAD
DCA
JWP

GETLN
TAD

DELETE
| SZ
TAD
SVA CLA
TAD |
TSTGRP
JWP
TAD |

JWP
TAD
POPJ

ERVX
ERL

. +4
CHAR
M NUSA

ENDT
BUFR
CFRS
STARTV
LASTV
START

BUFR
AXI N

THI SLN
NAGSW

THI SLN

ERV
THI SLN
LI NENO
ERG

STARTV
LASTV

/ TEST THE SECOND WORD, |F ANY.
/ ERASE VARI ABLES

/LI NES OR GROUPS

/ ERROR

[ ALL TEXT

/ BAD ARG FOR ERASE.
/| ERASE ALL TEXT **

/ (X NEM)
| ERASE VARI ABLES **

/ PO NTERS MAY BE DI FFERENT NOW

/ ERASE LI NES.
/ PROTECT REST OF TEXT.

/ EXTRACT ONE LI NE

I (X- NEM
/SKIP IF G(AC) = G(LI NENO)

I (X- NEM)

/1 NI'T VARI ABLES MAY BE | NDI RECT COMVAND



1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673
1674
1675

FOCAL. ZZM

002242
002243
002244
002245
002246
002247
002250
002251
002252
002253
002254
002255
002256
002257
002260
002261
002262
002263
002264
002265
002266
002267
002270
002271
002272
002273

002274
002275
002276
002277
002300
002301
002302
002303
002304
002305
002306
002307
002310
002311
002312

002313
002314
002315

0000
1133
3025
1133
3023
1023
3011
1067
7141
1411
7450
5266
7630
5267
1023
3025
1423
7440
5246
7410
2242
1023
7001
3017
3020
5642

0000
4330
7710
1006
1357
1066
7450
5316
1075
3066
1026
1100
7650
4551
5674

4330
7040
5276

P?S PAL V08S THU 31-DEC- 15 PAGE 39

~ e~~~

XFI ND,

FI NDN,

FEND3,

UTRA,
UTE,

urQ

EXTR,

ROUTI NE CALLED VI A "FI NDLN":

SEARCH FOR A G VEN LINE |.D. =[ "LINENO' ]
1ST RETURN | F NOT FCUND,

2AND | F FOUND.

"THI SLN' = FOUND LI NE OR NEXT LARGER
"LASTLN' = LESSER AND/ OR LAST.

"TEXTP" | S SET.

0

TAD CFRS /INITI ALI ZE PO NTERS TO FI RST LI NE
DCA LASTLN

TAD CFRS

DCA THI SLN / SAVE TH S ONE

TAD THI SLN

DCA XRT

TAD LI NENO

CLL CVA | AC / CLEAR LI NK AND NEGATE LI NENO
TAD | XRT / LI NENO=0O W LL ALSO BE FOUND( X- MEM
SNA

JMP FEND3- 1 /FOUND I T.

SZL CLA

JWP FEND3 [/ PAST IT.

TAD THI SLN / MOVE PO NTERS

DCA LASTLN

TAD | THI SLN / END OF TEXT? (X- MEM

SZA

JWP FI NDN /' NOT YET

SKP

| SZ XFI ND /2ND EXIT = FOUND

TAD THI SLN /1ST RETURN = NOT FCQUND

I AC

DCA AXOUT [ SET "TEXTP".

DCA XCT

JMWP | XFI ND

0 / UNPACK CHARACTER. - "CETC'
JNVB GET1

SPA CLA / NORM & EXTEND

TAD C100 / 300- 337 & 340-376

TAD ML37 / 240-276 & 200-236

TAD CHAR

SNA

JWP urx /" ?" FOUND

TAD P337

DCA CHAR

TAD DEBGSW

TAD DMPSW

SNA CLA /PRINT ONLY | F BOTH ARE ZERO.
PRI NTC

JMWP | UTRA

JMS GET1

CVA

JWP UTE



1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714

FOCAL. ZZM

002316
002317
002320
002321
002322
002323
002324
002325

002326
002327

002330
002331
002332
002333
002334
002335
002336
002337
002340
002341
002342
002343
002344

002345
002346
002347
002350
002351
002352
002353
002354
002355

002356
002357

1026
7640
5326
1100
7650
7001
3100
5275

1110
5305

0000
2020
5345
1021
0122
3066
1066
1103
7650
5313
1066
1356
5730

1417
3021
7040
3020
1021
7112
7012
7012
5334

7740
7641

P?S PAL V08S
urx, TAD
SZA CLA
JWP
TAD
SNA CLA
I AC
DCA
JWP

TAD
JWP

GET1, 0

| SZ
JWP
TAD
AND
DCA
TAD
TAD
SNA CLA
JWP
TAD
TAD
JMWP |

GEND,

GET3, TAD |
DCA
CVA
DCA
TAD
CLL
RTR
RTR
JWP

RTR

M40

, - 40
ML37

-137

THU 31-DEC- 15
DEBGSW

. 16
DMPSW

DVPSW
UTRA+1

P277
utQ

XCT
GET3
GIEM
P77
CHAR
CHAR
M7

EXTR
CHAR
V4O

GET1

AXOUT
GIEM

XCT
GTEM

GEND

PAGE 40
/ TEST FOR TRACE- ENABLED

/ FLI P THE TRACE FLOP

/ GET NEXT CHARACTER | NSTEAD.

/ TRACE DI SABLED = RETURN " ?"

/ UNPACK 6-BI TS
| STARTS=0

| SAVE

/ EXTENDED

/ (X- NEM)



1716
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763
1764

FOCAL. ZZM

002360
002361
002362
002363
002364
002365
002366
002367
002370
002371
002372
002373
002374
002375
002376

002377
002400

002401
002402
002403
002404

002405
002406
002407
002410
002411
002412
002413

002414
002415
002416
002417
002420
002421
002422
002423
002424

P?S PAL V08S THU 31-DEC- 15

0000 XENDLN, O

7000
1425
3460
1060
3425
1061
7440
3410
1010
7001
3060
1060
3031
5760

2377

1253
0614

2401

6202
0757
0757
6250

0001
2000
0000
0000
0000
0000
7766

0000
6031
5215
6036
0106
7450
5215
1123
5614

FLTONE,
FLTZER,

ML2,

133,

CDF T

TAD | LASTLN
DCA | BUFR
TAD BUFR
DCA | LASTLN
TAD ADD
SZA

DCA | AXI N
TAD AXI N

I AC

DCA BUFR
TAD STARTV
DCA LASTV
JMWP | XENDLN

TLI ST3=

TASK4
PC1

I NFI X=

FLI NTP+2
I NPUT+1
I NPUT+1
ENDFI +5

0001
2000
0000
0000
0000
0000
-12

KSF

JMP .-1
KRB

AND P177
SNA

JWP .-5
TAD C200
JMWP | 133

PAGE 41
/ TERM NATE THE BUFFERED LI NE - " ENDLN'
I (X- NEM)

/ SAVE OLD POl NTER

/ POINT TO NEW LAST LI NE

/ CHECK FOR EXTRA | NFO

/ COMPUTE NEW END OF BUFFER

/ RESET VARI ABLE LI ST (X- MEM

/ LI TERAL TERM NATORS

/II
/C. R = AUTOVATI C QUOTE MATCH

/ DATA CONTROL CHARACTERS

/ LEFT ARROW = KILL
/ RUBQUT = | GNORE
/L. F. = | GNORE
/ ALT MODE = EXT

/ (NO RELATI VE REFERENCES)

/ DECI MAL CONVERSI ON FACTOR FOR " PRNT"

/ NO- | NTERRUPT | NPUT ROUTI NE

/1 GNORE PARITY BIT
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1766 002425 0000 XPRNT, O / PRINT A LINE NUVBER - " PRNTLN'
1767 002426 1067 TAD LI NENO

1768 002427 4557 RTL6

1769 002430 0122 AND P77

1770 002431 4242 VB PRNT /TWO DIG T "PART" NUMBER
1771 002432 1102 TAD PER

1772 002433 4551 PRI NTC / PERI OD FOR SEPARATI ON
1773 002434 1067 TAD LI NENO

1774 002435 4242 IVB PRNT /TWO DIG T "STEP" NUMBER
1775 002436 1356 TAD ML40

1776 002437 3066 DCA CHAR / SAVE SPACE | N CHAR

1777 002440 4551 PRI NTC / PRINT TRAI LI NG SPACE
1778 002441 5625 JVWP | XPRNT

1779

1780 0032 VAL=  T1

1781

1782 002442 0000 PRNT, O / PRINT TWO DECI MAL DI G TS
1783 002443 0106 AND P177

1784 002444 3032 DCA VAL

1785 002445 1113 TAD C260

1786 002446 3033 DCA T3

1787 002447 5252 IVP . +3

1788 002450 2033 | Sz T3

1789 002451 3032 XYZ, DCA VAL

1790 002452 1032 TAD VAL

1791 002453 1213 TAD ML2

1792 002454 7500 SMVA

1793 002455 5250 IMP XYZ- 1

1794 002456 7200 CLA

1795 002457 1033 TAD T3

1796 002460 4551 PRI NTC

1797 002461 1032 TAD VAL

1798 002462 1113 TAD C260

1799 002463 4551 PRI NTC

1800 002464 5642 JW | PRNT

1801

1802 002465 0000 OUT, 0 / OQUTPUT A CHARACTER - "PRI NTC"
1803 002466 7450 SNA / USE (AC) OR (CHAR)

1804 002467 1066 TAD CHAR

1805 002470 1116 TAD MCR

1806 002471 7450 SNA

1807 002472 5276 IMP QUTCR

1808 002473 1077 TAD CCR

1809 002474 4463 JMB | OUTDEV

1810 002475 5665 OUTX, JMP |  OUT

1811

1812 002476 1077 OUTCR,  TAD CCR

1813 002477 4463 JVB | OUTDEV

1814 002500 1076 TAD CLF

1815 002501 5274 JWP auTX- 1



1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864
1865
1866
1867
1868
1869
1870

FOCAL. ZZM

002502
002503
002504
002505
002506
002507
002510
002511
002512
002513
002514
002515
002516
002517
002520
002521
002522
002523
002524
002525
002526
002527
002530
002531

002532
002533
002534

002535
002536
002537
002540
002541
002542
002543
002544
002545
002546
002547
002550
002551

002552
002553
002554
002555
002556

002557
002560
002561
002562
002563

0000
1110
7041
1066
7450
1352
1101
7450
5755
1353
3071
1071
0354
1356
7440
1354
7650
5332
1071
0122
7440
4335
7000
5702

1122
4335
5324

0000
2062
5357
1061
3410
3061
1013
7141
1005
1010
7620
5735
4566

0040
0377
0140
3004
7640

4557
3061
7040
3062
5735

P?S PAL V08S

PACBUF, 0

PA1,

PACX,

ESCA,

PCK1,

P40,

P377,
C140,
RUBI T,
ML40,

TAD
CA
TAD
SNA
TAD
TAD
SNA
JMWP |
TAD
DCA
TAD
AND
TAD
SZA
TAD
SNA CLA
JWP
TAD
AND
SZA
JNVB
CDF
JMWP |

TAD
JMS
JWP

0

| SZ

JWP
TAD
DCA |
DCA
TAD

CLL CVA
TAD
TAD

SNL CLA
JWP |
ERROR2

40
377
140
RUB1
-140

RTL6
DCA
CVA
DCA
JMWP |

THU 31-DEC- 15 PACE 43

P277
CHAR

P40
MLOO

RUBI T
P377
T2

T2
C140
ML40

C140

ESCA
T2
P77

PCK1
P
PACBUF

P77
PCK1
PAL

XCTI N
ROT
ADD
AXI N
ADD
PDLXR
I AC
P13
AXI N

PCK1

ADD

XCTI'N
PCK1

/ PACK A CHARACTER - " PACKC'

/ CHANGE 277 TO 337

/ TEST FOR RUBCUT.

/ SAVE | NPUT | TEM

/ SO THAT QUESTI ON DOESN T MAKE
/ CHAR LOXK LI KE A LEFT- ARROW
/ DATA WORD.

/ 340- 377 AND 200- 237

/ 240- 337

/1 GNORE 300

/ (X NEM)

/=0 TO START

I (X- NEM)
/ CLEAR PACKI NG WORD
/ CHECK FOR OVERFLOW

/ RESERVATI ONS FOR PUSH- DOMN LI ST

/ FULL BUFFER

I (EAE)

/ REST OF PAGE USED BY 8K



1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926

FOCAL. ZZM

002600
002601
002602

002603
002604
002605
002606
002607
002610
002611
002612
002613
002614
002615
002616
002617
002620
002621
002622
002623
002624
002625
002626
002627
002630
002631
002632
002633
002634
002635
002636
002637
002640
002641
002642
002643
002644
002645
002646
002647
002650
002651
002652
002653
002654
002655
002656
002657
002660
002661

*2600
/
SAVAC

SAVLK,
VBREAK,

0000
0000
7575

3200
7010
3201
6041
5225
6042
3016
1665
7450
5225
6044
3016
3665
1265
7001
0107
1263
3265
6031
5246
6036
0106
7450
5246
1123
3262
1262
1202
7650
5340
1034
7640
4566
1262
3034
6011
5252
6012
3037
6244
6101
7000
1201
7104
1200
6001
5400 EXI TJ,

I NTRPT,

KI NT,

EXIT,

P?S PAL V08S

PAGE

THU 31-DEC- 15

| NTERRUPT PROCESSOR.

0
0
- 203

DCA
RAR
DCA
TSF
JMP
TCF
DCA
TAD |
SNA
JWVP
TPC
DCA
DCA |
TAD
I AC
AND
TAD

KSF
JWP
KRB
AND
SNA
JWP
TAD

TAD
TAD
SNA CLA
JWP
TAD
SZA CLA
ERROR2
TAD

RSF
JMP

SWVP

TAD
CLL RAL
TAD

I ON
JMWP |

SAVAC
SAVLK
KI'NT

TELSW
OPTRI

KI NT
TELSW
OPTRI
OPTRI
P17
OPTRO
OPTRI
EXIT
P177
EXIT
C200
SI'N
SI'N
VBREAK
RECOVR
| NBUF
SI'N

| NBUF
.43

HI NBUF

SAVLK
SAVAC
0

PAGE 44

/ CONTENTS OF AC
/ CONTENTS OF LI NK

/ CONTROL- C

/ SAVE WORKI NG DATA

/d VE QUTPUT PRICRITY

/ TURN OFF THE | N- PROGRESS FLAG

/ DONE
/ TYPE NEXT.

/ CLEAR AC AND TURN ON THE FLAG
/ ZERO QUT THE DATA AREA

/ CHECK FOR KEYBQARD FI RST

/ READ BUFFER AND CLEAR FLAG TO FETCH NEXT
/1 GNORE BLANK AND L-T AND PARITY BIT.

/ MANUAL STOP?

/ ANY SPACE?

/WLL WAIT FOR QUTPUT BUFFER

/ SAVE | NPUT

/ TEST H. S. READER FLAG

/ READ BUFFER AND CLEAR FLAG

/ SAVE CHARACTER
/ RESTORE MEMORY FI ELD

/ (THESE TWO COULD PATCH TO OTHER PDP-8 DEVI CES)

/ ONLY POSSI BLE HALT =

/ MODI FI ED FOR PDP-5

PARI TY ERROR IN 8/ S ONLY.



1928
1929
1930
1931
1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964

FOCAL. ZZM

002662
002663
002664
002665

002666
002667
002670
002671
002672
002673
002674
002675

002676
002677
002700
002701
002702
002703
002704
002705
002706
002707
002710
002711
002712
002713
002714
002715
002716
002717
002720
002721
002722
002723
002724

0000
3120
3120
3120

0000
1034
7550
5267
3276
3034
1276
5666

0000
3266
6001
1664
7640
5301
6002
1016
7640
5314
1266
6046
3016
5323
1266
3664
1264
7001
0107
1263
3264
6001
5676

P?S PAL V08S

SIN, 0

OPTRO, | OBUF
OPTRO, | OBUF
OPTRI, | OBUF

Xl 33, 0

TAD
SPA SNA
JWP

DCA
DCA
TAD
JMWP |

XaUTL, O
DCA
I ON
TAD
SZA CLA
JWVP
| OF
TAD
SZA CLA
JWP
TAD
TLS
DCA
JWP
TAD
DCA |
TAD
I AC
AND
TAD

I ON
JMWP |

THU 31-DEC- 15 PACE 45

/ QUTPUT PO NTERS

/ VARS
/'VI A (| NDEV)
| NBUF [/ ANY | NPUT?
-2 /NO = WAIT
XOUTL
| NBUF / CLEAR | NPUT BUFFER
XOUTL
Xl 33
/' VI A (OQUTDEV)
Xl 33 / SAVE CURRENT CHARACTER.
/ BE SURE | NTERRUPT IS ON
OPTRO / ANY ROOWR?
/ A CHARACTER | S NON- ZERO
-2 /NO = WAIT.
TELSW /1 N PROGRESS?
. +5
XI 33 / NO
/ TYPE CHARACTER.
TELSW / SET | N- PROGRESS FLAG
.+10 / RETURN
XI 33 /| SEND DATA
OPTRO
OPTRO / SET PO NTERS
P17
OPTRO
OPTRO
XOUTL



1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014

FOCAL. ZZM

002725
002726
002727
002730
002731
002732
002733
002734
002735
002736
002737
002740
002741
002742
002743
002744
002745
002746
002747
002750
002751
002752
002753
002754
002755
002756
002757
002760
002761
002762
002763
002764
002765
002766
002767
002770
002771
002772
002773
002774
002775
002776
002777
003000
003001
003002
003003

3326
0000
7240
1326
3067
6001
1016
7640
5333
6002
5342
1123
3067
2016
1105
3057
7040
1263
3010
7000
3410
2057
5351
3034
1263
3265
1263
3264
7040
6046
1101
4551
4553
2022
1422
7450
5377
3067
1101
4551
4551
4553
1077
4551
1126
3152
5177

P?S PAL V08S

/

ERRORS
ERR2,

RECOVR,

RECOVX,

THU 31-DEC- 15 PACE 46

ERROR RECOVERY PROCEEDURE

DCA

0

CLA CVA
TAD
DCA

I ON
TAD
SZA CLA
JWP

I OF

!

ERR2
LI NENO

TELSW
.-2

. +3
C200

LI NENO
TELSW
M0
CNTR

OPTRO
AXI N

AXI' N

CNTR

.-2

| NBUF
OPTRO
OPTRI

OPTRO
OPTRO

P7700

PC
PC

. 16
LI NENO
P7700

PTCH
RDI V
START

/ ERROR CALLED FROM A TABLE

/LIM T EXCEEDED

/ COVPUTE CALLI NG ADDRESS ( ALSO " SPACE")
/ AND USE | T AS ERROR NUVBER.

/ SAVE ERROR CODE.

/ (JVMP . +4) - FOR DEBUGG NG

/WAI T FOR QUTPUT TO FI NI SH

/ DI SABLE | NTERRUPT FOR | NI TI ALI ZATI ONS

/ SAVE ERROR NUMBER
/ TURN ON | N- PROGRESS SW TCH
/ SETUP I NI T COUNT

INIT |/ O BUFFERS.
(X- MEM RESET)

/1 NI' T KEY- BUFR.
/INIT TTY PO NTERS

/ PREPARE A STCOP BIT FOR TTY

/ AND RAI SE FLAG (NOP) - FOR DEBUGGE NG
/ MAKE A "?".

/ AND TURN ON THE | NTERRUPT

/ PRI NT ERROR NUMBER AND,

/UNLESS I T IS ZERO, (X-MEM

/ PRINT ATSI GN

/ PRI NT SPACE AGAI N AND
/ PRINT LI NE OF ERROR.

F AN ERROR OCCURS

/ RESET " READC'
/1
/I NTERRUPT W LL BE RE- ENABLED SOON



2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058

FOCAL. ZZM

003004
003005
003006
003007
003010
003011
003012
003013
003014
003015
003016
003017
003020
003021
003022
003023
003024
003025
003026
003027
003030
003031
003032
003033
003034
003035
003036
003037
003040

003041

003042
003043
003044
003045
003046
003047
003050

003051

1062
7640
5214
1010
7041
1027
7700
5641
1251
4551
1010
3071
7000
2062
5242
1471
0122
1103
7640
5237
7040
3062
7040
1010
3010
1471
0101
3061
5641

2530

1471
0101
1006
7640
5230
3471
5231

0334

P?S PAL V08S

/
RUBL1,

RUB3,

RUB4

RUBS,
RUB2,

SPLAT,

THU 31-DEC- 15 PAGCE 47

CHRACTER REMOVAL ROUTI NE

TAD
SZA CLA
JWP
TAD
CA
TAD
SMA CLA
JWP |
TAD

PRI NTC
TAD
DCA

CDF

| SZ

JWP
TAD |
AND
TAD
SZA CLA
JWP
CVA
DCA
CVA
TAD
DCA
TAD |
AND
DCA
JMWP |

PACX

TAD |
AND
TAD
SZA CLA
JMP
DCA |
JWP

334

XCTI N

. +6
AXI N

PACKST

RUB5
SPLAT

AXI N
T2

T
XCTIN
RUB2
T2
P77
M7

RUB4
XCTI N

AXI N
AXI N
T2
P7700
ADD
RUB5

T2
P7700
C100

RUB3
T2
RUB3+1

/ RUBOUT ONE LETTER

/ TEST NULL LI NE
/ FOR A RUBQUT ACKNOWN.EDGEMENT

/ (X NEM)
/ TEST HALF
/"ADD' IS FULL.

/ TEST FOR EXTEND
/ SET SW TCH
/ BACKUP PO NTER

/ RESET ADD

/ CHECK FOR EXTENDED

/ SAVE CORRECTI ON



FOCAL. ZZM P?S PAL V08S THU 31-DEC- 15 PACE 48

2060 / SYMBOL TABLE TYPEOUT ROUTI NE

2061

2062 003052 1060 TDUWP, TAD STARTV /INIT PO NTER FOR SYMBOL DUMP. (X- NEM
2063 003053 3030 DCA PT1

2064 003054 1031 TAD LASTV / TEST FOR END OF LI ST
2065 003055 7041 cA

2066 003056 1030 TAD PT1

2067 003057 7650 SNA CLA

2068 003060 5541 POPJ

2069 003061 1430 TAD | PTL / GET THE VARI ABLE

2070 003062 3316 DCA oP+1 / (DCA | (4)-FOR(X-MEM): SAVE NAME
2071 003063 1315 TAD oP / SETUP UNPACK POl NTERS
2072 003064 3017 DCA AXOUT

2073 003065 3020 DCA XCT

2074 003066 4545 GETC / READ AND PRI NT " XX("
2075 003067 4551 PRI NTC

2076 003070 4545 GETC

2077 003071 4551 PRI NTC

2078 003072 4545 GETC

2079 003073 4551 PRI NTC

2080 003074 2030 | SZ PT1

2081 003075 1430 TAD |  PTL / PRINT SUBSCRI PT TO 99
2082 003076 4714 JMB | PRNT2

2083 003077 4545 GETC / PRINT ")"

2084 003100 4551 PRI NTC

2085 003101 2030 | Sz PT1

2086 003102 4407 FI NT / Pl CK UP VALUE

2087 003103 0430 FGET | PT1

2088 003104 0000 FXI T

2089 003105 4530 JVB | FOUTPUT / PRI NT VALUE

2090 003106 1077 TAD CCR

2091 003107 4551 PRI NTC

2092 003110 1070 TAD G NC

2093 003111 1111 TAD MR

2094 003112 1030 TAD PT1

2095 003113 5253 IVP TDUVP+1

2096

2097 003114 2442 PRNT2, PRNT
2098 003115 3115 OP, . /
2099 003116 0000 0000 /
2100 003117 5051 " (7100+") - 200 /

(X- MEM
(X- MEM
(THESE GO I N 10005 FOR X- NEM



2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121
2122
2123
2124
2125
2126
2127
2128
2129
2130
2131
2132

FOCAL. ZZM

003206
003207
003210
003211
003212
003213
003214
003215
003216

3120
3140
3206

*3206

0000
0000
0355
0617
0301
1454
6171
6671
7715

3217

P?S PAL V08S THU 31-DEC- 15 PACE 49

/

FRST,

FRSTX,

~———

OUTPUT CHARACTER BUFFER (ADDRESS | S A MULTI PLE OF 20)
| OBUF= 3120

COVElI N= | OBUF+20 / COMWVAND - | NPUT BUFFER
COVEQUT=COMEI N+46

* COVEQUT

0 / TEXT PO NTER
0000 / DUMWY LI NE NO
"Cr100+" - - 200 / TITLE
"F~100+" O 300 / FO

"CM100+" A- 300 / CA

"L"100+", - 200 /L,

"17100+" 9- 200 /19

"67100+" 9- 200 / 69

"?7100+" M 300 / DUMW C. R

TO SAVE TEXT, SAVE C(BUFR), C(LASTV), AND C(FRST TO C(BUFR))
W TH ODT- JR46. THE TAPES MAY BE TOGETHER W TH

THE SYMBOLI C DUVP LAST : FOCAL + FLOAT + DI ALOG .

LOADI NG THE LAST SECTI ON MAY BE CONSI DERED OPTI ONAL.

BUFBEG= . / TEXT BUFFER STARTS HERE



FOCAL. ZZM P?S PAL V08S THU 31-DEC- 15 PAGE 50

2134 *4370 *4400- 10
2135

2136 004370 2741 Ol, RECOVR+1 / STARTI NG ADDRESS

2137

2138 004371 1370 BEG N, TAD oL /1 NI TI ALI ZE ANY 8- FAM LY COMPUTER.
2139 004372 3176 DCA START- 1

2140 004373 6142 6142 / CLEAR F.H.’ S 8. ((JMP ATES+1)- FOR TSS- 8)
2141 004374 6077 6077 / SET | NTENSI TY LEVEL, 34D

2142 004375 6152 6152 / CLEAR LPT

2143 004376 6762 6762 / TC01

2144 004377 6012 6012 / CLEAR PC02 FCR PDP-5

2145 004400 6346 6346 / CLEAR LAB- 8

2146 004401 6772 6772 / CLEAR 552

2147 004402 7300 CLA CLL

2148 004403 3414 DCA | FLTXR

2149 004404 2057 (K4 CNTR /1NITI ALl ZED BY LOAD.

2150 004405 5203 IWP -2 / CLEAR | NPUT BUFFER

2151

2152 / TEST FOR COMPUTER TYPE

2153

2154 004406 1362 TAD PDP / CREATE THE VAR ABLE ’ PDP

2155 004407 4371 ING LOOKUP / MUST RETURN ZERO

2156 004410 1370 TAD PDP5 / TEST FOR PDP-5

2157 004411 3000 DCA 0000

2158 004412 7040 Of4, CVA /LINC-8 OR PDP-12?

2159 004413 6167 6167 / SET LINC AC- (INITS AND KI LLS 338)
2160 004414 7200 CLA

2161 004415 6171 6171 / READ LI NC AC

2162 004416 7650 SNA CLA

2163 004417 5226 IVP T12

2164 004420 1365 TAD P7 / CLEAR LI NC- | NTERRUPTS

2165 004421 6141 6141

2166 004422 1366 TAD P2

2167 004423 6141 6141

2168 004424 7200 CLA

2169 004425 5310 JWP ATES- 3 / YES



2171
2172
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
2196
2197
2198
2199
2200
2201
2202
2203
2204

FOCAL. ZZM

004426
004427
004430
004431
004432
004433

004434
004435
004436
004437
004440
004441
004442
004443
004444
004445

004446
004447
004450
004451
004452
004453
004454
004455
004456
004457
004460
004461
004462

004463
004464

P?S PAL V08S

6141 T12

0017
0002
7001
7650
5306

7101
6344
6331
7700
5246
1350
3752
1351
3753
5307

7354
1367
7650
5265
7344
1366
7650
5312
1100
3764
1212
3763
5313

2761
5314

PDPS5X,

6141
0017
0002
I AC
SNA CLA
JWP

CLL I AC
6344
6331
SMA CLA
JWP
TAD
DCA |
TAD
DCA |
JWP

7354
TAD
SNA CLA
JWP
7344
TAD
SNA CLA
JWP
TAD
DCA |
TAD
DCA |
JWP

1SZ |
JWP

THU 31-DEC- 15

ATES- 5

. +6
L8A
L8AY
L8B
L8AX
ATES- 4

PDP8I
ATEI
P2

ATES- 1
CCR+1
6

A

(03]
ATES

o2
ATES+1

PAGE 51

/ BECOME A LINC

/ COVPLEMENT AC

/ BACK TO 8 MODE

/ SET TO ZERO | F PDP-12

/ LAB- 8?
/" OTEN'
/" XRI N

/ NO
| YES

/ SETUP SCOPE CONTROLS

/ NL3776
/1S TH'S A PDP-8/1 OR 8/L?

I NL7776

/8

/ PDP-8/ S

/ SETUP PARI TY- ERROR HALT
/ CORRECT READER WAI T

/ | NCREMENT | NTERRUPT RETURN



2206
2207
2208
2209
2210
2211
2212
2213
2214
2215
2216
2217
2218
2219
2220
2221
2222
2223
2224
2225
2226
2227
2228
2229

FOCAL. ZZM

004465
004466
004467
004470
004471
004472
004473
004474
004475
004476
004477
004500
004501
004502
004503
004504
004505
004506
004507
004510
004511
004512
004513

P?S PAL V08S

6046 ATEl,
6000 G3L,
6000
6000
6000
6000
6000
6000
6000
2057
6041
5266
1057
1130
7710
5311
2430
2430
2430
2430
2430
2430
2430 ATES,

TLS
6000
6000
6000
6000
6000
6000
6000
6000
| SZ
TSF
JWP
TAD
TAD
SPA
JWP
| SZ
| SZ
| SZ
| SZ
| SZ
| SZ
| SZ

CLA

THU 31-DEC- 15 PAGE 52

CNTR

&BL
CNTR
FOUTPUT

ATES- 2
PT1
PT1
PT1
PT1
PT1
PT1
PT1

~—— e e — e~~~
[SaNeoNociool pull o

O TO®
—Z5%
oo 1

~

n

-—

oo N

712711
6/ 2711
5/ 2711
4/ 2~11
3/ 2711
2/ 2711
1/ 2711
0



FOCAL. ZZM P?S PAL V08S THU 31-DEC- 15 PAGE 53

2231 / I NI TI ALl ZE THE DI ALOGUE

2232

2233 004514 6046 TLS

2234 004515 6001 I ON / ENABLE | NTERRUPT
2235 004516 4540 PUSHJ

2236 004517 0421 DO+1

2237 004520 6002 | OF

2238

2239 / SHALL | KEEP EXP, LOG, ATN? (256)

2240 / SHALL | KEEP SIN, COS? (128)

2241 / XF =  +1(NO) -1(YES) O(YES)

2242

2243 004521 1360 TAD XF

2244 004522 4371 VB LOOKUP

2245 004523 7450 SNA

2246 004524 5344 VP oouT / NO DI ALOGUE EXECUTED
2247 004525 7710 SPA CLA

2248 004526 1366 TAD P2

2249 004527 1120 TAD NG / DELETE X- FUNCTI ONS
2250 004530 3057 DCA CNTR

2251 004531 1354 TAD FNPT

2252 004532 3011 DCA XRT

2253 004533 1355 TAD ER5

2254 004534 3411 DCA |  XRT / SET THE TABLE

2255 004535 2057 | Sz CNTR

2256 004536 5333 VP -3

2257 004537 1360 TAD XF / CORRECT BUFFER PROTECT
2258 004540 4371 VB LOOKUP

2259 004541 7710 SPA CLA

2260 004542 1104 TAD P7600 / (- 200)

2261 004543 1356 TAD BFXX

2262 004544 1357 OOUT, TAD BFX

2263 004545 3035 DCA BOTTOM

2264 004546 5747 IVP | +1: ERT / GOES TO START AFTER ERASI NG ALL

2265 004547 2214



2267
2268
2269
2270
2271
2272
2273
2274
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2290
2291

FOCAL. ZZM

004550
004551
004552
004553
004554
004555
004556
004557
004560
004561
004562
004563
004564
004565
004566
004567
004570

004571
004572
004573
004574
004575
004576
004577

6313
6307
1153
1156
0401
2725
0560
4617
3006
2661
2004
6322
2654
0007
0002
4002
4462

2344
3061
4540
1437
2030
1430
5771

P?S PAL V08S

L8A,
L8B,
L8AY,
L8AX,
FNPT,
ERS5,
BFEXX,
BFX,
XF,
a2,
PDP,
G5,
o6
P7,
P2,
PDP8I ,
PDP5,

L OOKUP,

6313

6307

XDYS+11
XDYS+14
FNTABF+5
ERRORS

TGO FEXP
FEXP- 1

" X*100+" F- 300
EXI T
"P*100+" D- 300
HREAD+1

EXI T+6

7

2

4002

PDP5X- 1

DDTJR+DMJULT4+END+RECOVX+PSI N
DCA ADD

PUSHJ

GS1

| SZ PT1
TAD | PT1
JMWP | LOOKUP

THU 31-DEC- 15 PACE 54

/W THOUT

/W TH

I X, F

/1 NTERRUPT EXI T
/P, D

/(-3776)

/ MAKE BELI EVE
/ CALL THE VARI ABLE SEARCH ROUTI NE



2293
2294
2295
2296
2297
2298
2299
2300
2301
2302
2303
2304
2305
2306
2307
2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324
2325
2326
2327
2328
2329
2330
2331
2332
2333
2334
2335
2336
2337
2338
2339
2340
2341
2342
2343
2344
2345
2346

FOCAL. ZZM

006321
006322
006323
006324
006325
006326
006327
006330
006331
006332
006333
006334
006335
006336
006337
006340
006341

006342

006343
006344
006345
006346
006347
006350
006351
006352
006353
006354
006355
006356
006357
006360

006361
006362
006363

006364
006365
006366
006367
006370
006371
006372
006373
006374

006375
006376
006377

*6321

0000
1105
3343
1037
7700
5364
2032
5324
2343
5324
4343
1013
1376
7620
5742
2013
5541

0212

0000
1375
7040
3375
7140
3037
1375
7440
6014
7640
1377
1126
3152
5743

4343
5763
0611

7040
3037
6016
0106
7450
5322
1123
3066
5721

0000
4557
4144

P?S PAL V08S

HREAD,

HREAD2,

HSW TC,

HSPX,

HSGO,

HSPSW
HTST,
RESTR,

THU 31-DEC- 15

*6321

0

TAD M2O
DCA HSW TC
TAD HI NBUF
SMA CLA

JWP HSGO

| SZ T1

JWP HREAD2
| SZ HSW TC
JWP HREAD2
JMS HSW TC
TAD PDLXR
TAD HTST
SNL CLA

JMWP | . +3

| SZ PDLXR
POPJ

| BAR

0

TAD HSPSW
CVA

DCA HSPSW
CLL CVA

DCA HI NBUF
TAD HSPSW
SZA

RFC

SZA CLA

TAD RESTR
TAD PTCH
DCA RDI V
JMWP | HSW TC
JNVB HSW TC
JMWP | .+ PROC
CVA

DCA HI NBUF
RFC RRB

AND P177
SNA

JWP HREAD+1
TAD C200
DCA CHAR
JMWP | HREAD
0

- COVEQOUT- 13
HREAD- CHI N

PAGE 55
/ STUCK | NTO THE FLOATI NG PO NT PACKACE.

/ HAM LTON STANDARD READER SUBROUTI NE.
/ (CVMA) - FOR 8/S.

/ (RSF) - WHEN DEBUGG NG
/ ( SKP)

/SKIP I F QUT OF TAPE

/ LEAVES LI NK ZERO
/| < FRST?

/ YES=DI RECT COMVAND
/ NO=OK TO DUMP CALL

/1N TIALI ZE H. S. READER
/ CHANGE STATUS

/ CLEAR LI NK

/ CLEAR BUFFER

/ START HARDWARE

/ ( HREAD)

/ " READC'"

/ COWAND "*" - SWAP

/ FETCH NEXT CHARACTER

/ PI CK UP NEXT CHARACTER
/ CHECK FOR LEADER- TRAI LER, ETC

/ SAVE | NPUT



2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380
2381
2382
2383
2384
2385
2386
2387
2388
2389
2390
2391
2392
2393
2394
2395
2396
2397
2398
2399
2400
2401
2402

FOCAL. ZZM

007503
007504
007505
007506
007507
007510
007511
007512
007513

007514
007515
007516
007517
007520
007521
007522
007523
007524
007525
007526

007527
007530
007531
007532
007533
007534
007535
007536
007537
007540
007541
007542
007543
007544
007545
007546
007547

007550
007551
007552
007553
007554
007555

007556

*7503

1133 LI BRARY,

4327
1060
4327
1031
4327
1035
4327
5316

4545
4551
1066
1116
7640
5314
1016
7640
5322
6002
5504

0000
3032
1032
7006
7006
4350
4557
7004
4350
7012
7010
4350
4350
7200
1077
4551
5727

0000
0356
1113
4551
1032
5750

0007

P?S PAL V08S

/
/

PRNTS,

PRI NTD,

LP7,

THU 31-DEC- 15 PACE 56

DI SK MONI TOR | NTERACTI VE COMVAND OPERATES VI A THE KEYBOARD.
THI'S FITS UNDER THE 10 DI G T FLOATI NG PO NT OUTPUT BUFFER.

*7503

TAD
JMS
TAD
JMS
TAD
JMS
TAD
JMS
JWP

GETC
PRI NTC
TAD
TAD
SZA CLA
JWP
TAD
SZA CLA
JWP

| OF
JMWP |

0
DCA
TAD
RTL
RTL
JMS
RTL6
RAL
JNVB
RTR
RAR
JMS
JVB
CLA
TAD
PRI NTC
JMWP |

AND
TAD
PRI NTC
TAD
JMWP |

7
USED BY

CFRS
PRNT8

BUFR / TYPE C(CFRS), C(BUFR), C(LASTV), C(BOTTOM
PRNT8 / OCTAL OUTPUT + COMMVA

LASTV

PRNT8

BOTTOM

PRNT8

. +3

CHAR
-5

TELSW

-2 / (NOP) - WHEN DEBUGG NG
P7600 / (7600=DI SK MONI TOR)

Tl
T1

PRI NTD
PRI NTD

PRI NTD
PRI NTD

PRNT8

LP7
C260

Tl
PRI NTD

8K



/

2403
2404
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
2415
2416
2417
2418
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
2431
2432
2433
2434
2435
2436
2437
2438
2439
2440
2441
2442
2443
2444
2445
2446

FLOAT. ZZM

000040
000041
000042
000043

000044
000045
000046
000047

000050
000051

000052
000053

*0040

0000
0000
0000
0000

0044

0000
0000
0000
0000

0000
6603

2004
6724

P?S PAL
/

EX1,
AC1H
ACILL,
OVER1,

EXP,
HORD,
LORD,
OVER2,

S| GNF,
M NSKI ,

Fl SW
| NTEGER,

~ e~~~

V08S THU 31-DEC 15 PAGE 57
FLOAT. ZZM

PACE ZERO OF THE
FLOATI NG PO NT ARI THMVETI C | NTERPRETER FOR FOCAL

SOURCE RECREATI ON, TI DYI NG UP BY:
CHARLES J. LASNER P?S NY

LAST EDI T: 08- APR- 1987 23: 00: 00 caL
*40

0 / OPERAND STORAGE

0

0

0

FLAC= . / FLOATI NG ACCUMULATOR

0 /F. A

0

0

0

0 / FLOATI NG SI &GN

ACM NS / NEGATE FLAC SUBROUTI NE
2004 / QUTPUT FORMAT

FI X / FI X FLAC

FUNCTI ONS CONTAI NED IN THI' S SECTI ON

ARTN
FEXP
FLOG
FSI N
FCOS

XSQRT



/

2448
2449
2450
2451
2452
2453
2454
2455
2456
2457
2458
2459
2460
2461
2462
2463
2464
2465
2466
2467
2468
2469
2470
2471
2472
2473
2474
2475
2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
2487
2488
2489
2490
2491
2492
2493
2494
2495
2496
2497
2498
2499

FLOAT. ZZM

004620
004621
004622
004623
004624
004625
004626
004627
004630
004631
004632
004633
004634
004635
004636
004637
004640
004641
004642
004643
004644
004645
004646
004647
004650
004651
004652
004653
004654
004655
004656
004657
004660
004661
004662
004663
004664
004665
004666
004667
004670
004671
004672
004673
004674

1045
5536

4620

1045
7710
4724
3033
4407
4313
6675
0000
4453
3325
4407
7000
6676
0675
2676
6675
4675
6676
1310
6326
0305
3326
2675
1277
6326
0302
4676
1326
6326
0675
3326
4321
1316
0000
1325
1044
3044
2033
5536
4407
6675
0316
3675
0000
5536

P?S PAL V08S THU 31-DEC- 15 PAGCE 58

/

FEXP,

FLOATI NG PO NT PACKAGE - EXPONENTI AL

GETSG\= TAD FLAC+1
RETURN= JMP | EFUN3I
*4600+20

GETSGN /| TAKE ABSOLUTE VALUE
SPA CLA

JVMB I NEGP

DCA T3 /C(SIGN)=-1 | F | X2<0
FI NT

FMUL L&E

FPUT | X2

FEXT

JVB | | NTEGER | TAKE | NTEGER PART
DCA FLAG2 / SAVE LOW ORDER DATA
FI NT

FNOR

FPUT | XSQ2

FGET | X2

FSUB | XS

FPUT | X2

FMUL | X2

FPUT | XS

FADD DF

FPUT  TEMWP

FGET  CF

FDIV  TEMP

FSUB | X2

FADD  AF

FPUT  TEMP

FGET  BF

FMUL | XSQ

FADD  TEMP

FPUT  TEMP

FGET | X2

FDIV  TEMP

FMIL  TWO

FADD  ONE

FEXT

TAD FLAG2

TAD FLAC

DCA FLAC

| Sz T3

RETURN

FI NT

FPUT | X2

FGET  ONE

FDIV I X2

FEXT

RETURN



/

2501
2502
2503
2504
2505
2506
2507
2508
2509
2510
2511
2512
2513
2514
2515
2516
2517
2518
2519
2520
2521
2522
2523
2524
2525
2526
2527
2528
2529
2530
2531
2532

FLOAT. ZZM

004675
004676
004677
004700
004701
004702
004703
004704
004705
004706
004707
004710
004711
004712
004713
004714
004715
004716
004717
004720
004721
004722
004723
004724

004725
004726
004727
004730
004731

5322
5326
0004
2372
1402
7774
2157
5157
0012
5454
0343
0007
2566
5341
0001
2705
2435
0001
2000
0000
0002
2000
0000
5163

0000
0000
0000
0000
0000

P?S PAL V08S

/
X2

XSQ2,
AF,

BF,

TWO

NEGP,

FLAG?,
TEMP

CONSTANTS FOR FEXP

X

XSQR
0004
2372
1402
7774
2157
5157
0012
5454
0343
0007
2566
5341
0001
2705
2435
0001
2000
0000
0002
2000
0000
FNEG

0
0
0
0
0

THU 31-DEC- 15 PAGE 59



FLOAT. ZZM P?S PAL V08S THU 31-DEC- 15 PAGE 60

2534 / MAI N ALGORI THM FOR ARCTANGENT
2535

2536 004732 4407 ARCALG FINT

2537 004733 0675 FGET | X2
2538 004734 4675 FMUL | X2
2539 004735 6676 FPUT |  XSQ2
2540 004736 4374 FMUL BET2
2541 004737 1371 FADD BET1
2542 004740 4676 FMUL | XSQ2
2543 004741 1366 FADD BETZ
2544 004742 6326 FPUT TEWP
2545 004743 0363 FGET ALF2
2546 004744 4676 FMUL | XSQ2
2547 004745 1360 FADD ALF1
2548 004746 4676 FMUL | XSQ2
2549 004747 1355 FADD ALFZ
2550 004750 4675 FMUL | X2
2551 004751 3326 FDI V TEMP
2552 004752 0000 FEXT

2553 004753 5754 JMWP | .+ ARCRTN
2554 004754 5024

2555

2556

2557

2558 / CONSTANTS - FLOATI NG ARC TANGENT
2559

2560 004755 0000 ALFZ, 0000

2561 004756 2437 2437

2562 004757 1643 1643

2563 004760 7777 ALF1, 7777

2564 004761 3304 3304

2565 004762 4434 4434

2566 004763 7773 ALF2, 7773

2567 004764 3306 3306

2568 004765 5454 5454

2569 004766 0000 BETZ, 0000

2570 004767 2437 2437

2571 004770 1646 1646

2572 004771 0000 BET1, 0000

2573 004772 2427 2427

2574 004773 2323 2323

2575 004774 7775 BET2, 7775

2576 004775 3427 3427

2577 004776 7052 7052



/

2579
2580
2581
2582
2583
2584
2585
2586
2587
2588
2589
2590
2591
2592
2593
2594
2595
2596
2597
2598
2599
2600
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618

FLOAT. ZZM

005000
005001
005002
005003
005004
005005
005006
005007
005010
005011
005012
005013
005014
005015
005016
005017
005020
005021
005022
005023

005024
005025
005026
005027
005030
005031
005032
005033
005034

005035
005036
005037

*5000

1045
7710
4363
3033
4407
6635
2637
0000
1045
7710
5221
4407
0637
3635
6635
0000
7240
3362
5623
4732

2362
5634
4407
6635
0636
2635
0000
5634
5302

5322
5316
4716

P?S PAL V08S

/

ARTN,

ARCRTN

EXIT1,

X1,
Pl 2,
CONL,

THU 31-DEC- 15 PACE 61

FLOATI NG PO NT ARC TANGENT

PAGE

GETSGN
SPA CLA
JMS

DCA

FI NT
FPUT |
FSUB |
FEXT
GETSGN
SPA CLA
JWP

FI NT
FGET |
FDI V
FPUT |
FEXT
CLA CVA
DCA
JMWP |

| SZ
JMWP |
FI NT
FPUT |
FGET |
FSUB |
FEXT
JMWP |
EXI T2

FNEG
T3

X1
CON1

GO

CON1
X1
X1

FLAGL
.+l

FLAGL
EXIT1
X1
Pl 2
X1

!

ARCALG

/ TAKE ABSCLUTE VALUE

/ LESS THAN ONE

/ SI GN FLAG OF RESULT
/ CALL ALGORI THM

/ RETURN HERE

CONSTANTS FOR ARCTANGENT

X
Pl OT
ONE



/

2620
2621
2622
2623
2624
2625
2626
2627
2628
2629
2630
2631
2632
2633
2634
2635
2636
2637
2638
2639
2640
2641
2642
2643
2644
2645
2646
2647
2648
2649
2650
2651
2652
2653
2654
2655
2656
2657
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673

FLOAT. ZZM

005040
005041
005042
005043
005044
005045
005046
005047
005050
005051
005052
005053
005054
005055
005056
005057
005060
005061
005062
005063
005064
005065
005066
005067
005070
005071
005072
005073
005074
005075
005076
005077
005100
005101
005102
005103
005104
005105
005106
005107
005110
005111
005112
005113
005114
005115
005116
005117
005120
005121
005122
005123
005124
005125

1045
7450
4566
7710
4451
4407
6756
2637
0000
1045
7450
5536
7700
5264
4407
0637
3756
6756
0000
7240
3033
1005
3044
7040
1756
3045
3046
3047
7001
3756
4407
4357
6635
0756
2637
6756
4353
1350
4756
1345
4756
1342
4756
1337
4756
1334
4756
1331
4756
1326
4756
1635
0000
5634

P?S PAL V08S

FLGG,

STARTL,

GETSGN

SNA

ERROR3
SPA CLA

ING |
FI NT
FPUT
FSUB
FEXT

GETSGN

SNA

RETURN
SMA CLA

INP
FI NT
FGET
FDI V
FPUT
FEXT

CLA CMVA

DCA
TAD

THU 31-DEC- 15

M NSK

TEM
CONL

STARTL

CONL
TEM
TEM

T3
P13
FLAC

TEM

FLAC+1
FLAC+2
FLAC+3

TEM

LOG2
X1
TEM
CON1
TEM
LOG3
LOGr
TEM
LOG6
TEM
LOGh
TEM
L4
TEM
L3
TEM
L2
TEM
L1
TEM
X1

EXIT1

PAGE 62

/ FLOATI NG LOGARI THM

/ ZERO ARGUMENT FOR LOG
/ NEGATI VE ARGUMENT



/

2675
2676
2677
2678
2679
2680
2681
2682
2683
2684
2685
2686
2687
2688
2689
2690
2691
2692
2693
2694
2695
2696
2697
2698
2699
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
2711
2712
2713
2714
2715

FLOAT. ZZM

005126
005127
005130
005131
005132
005133
005134
005135
005136
005137
005140
005141

005142
005143
005144
005145
005146
005147
005150
005151
005152
005153
005154
005155

005156
005157
005160
005161
005162

005163
005164
005165
005166

0000
3777
7742
77
4000
4100
777
2517
0307
7776
4113
7211

7776
2535
3301
7775
4746
0771
7774
2236
4304
7771
4544
1735

4726
0000
2613
4414
0000

0000
4451
7240
5763

P?S PAL V08S THU 31-DEC- 15 PACGE 63

L1,

L2,

L3,

L4,

LOGh

LOGs,

LOGy,

LOG8

TEM

LOZ,

FLAGL,

FNEG,

0000
3777
7742
7T
4000
4100
77
2517
0307
7776
4113
7211

LOGARI THM CONSTANTS

7776
2535
3301
7775
4746
0771
7774
2236
4304
7771
4544
1735

TEMP
0
2613
4414
0

0

JMS | M NSK
CLA CMVA

JMWP | FNEG



FLOAT. ZZM P?S PAL V08S THU 31-DEC- 15 PACE 64

2717 / FLOATI NG POl NT SI NE AND COSI NE

2718

2719 *5200 PAGE

2720

2721 005200 4407 FCOS,  FINT / COS( X) =SI N( PI / 2- X)
2722 005201 6322 FPUT X

2723 005202 0316 FGET  PIOT

2724 005203 2322 FSUB X

2725 005204 0000 FEXT

2726 005205 1045 FSIN,  GETSGN

2727 005206 7740 SVMA SZA CLA

2728 005207 5215 IMP MOD

2729 005210 1045 GETSGN

2730 005211 7700 SVA CLA

2731 005212 5536 RETURN / YES SI N(0) =0
2732 005213 4451 JMS 1 M NSK

2733 005214 7040 CVA I NO. SIN(-X) = SI N(X)
2734 005215 3033 MOD, DCA T3

2735

2736 / REDUCE X MODULO 2 P

2737

2738 005216 4407 FI NT

2739 005217 3306 FDIV  TWOP

2740 005220 6326 FPUT  XSQR

2741 005221 0000 FEXT

2742 005222 4453 JMS | | NTEGER

2743 005223 4407 FI NT

2744 005224 7000 FNOR

2745 005225 6322 FPUT X

2746 005226 0326 FGET  XSQR

2747 005227 2322 FSUB X

2748 005230 4306 FMUL  TWOPI

2749 005231 6322 FPUT X

2750 005232 2312 FSUB  PI | X<PI ?

2751 005233 0000 FEXT

2752 005234 1045 GETSGN

2753 005235 7710 SPA CLA

2754 005236 5245 IMP PCHECK / YES

2755 005237 4407 FI NT /NO, SI N(X-Pl)=-SI N(X)
2756 005240 6322 FPUT X

2757 005241 0000 FEXT

2758 005242 1033 TAD T3 /1 N\VERT THE SI GN
2759 005243 7040 CVA

2760 005244 3033 DCA T3



/

2762
2763
2764
2765
2766
2767
2768
2769
2770
2771
2772
2773
2774
2775
2776
2777
2778
2779
2780
2781
2782
2783
2784
2785
2786
2787
2788
2789
2790
2791
2792
2793
2794

FLOAT. ZZM

005245
005246
005247
005250
005251
005252
005253
005254
005255
005256
005257
005260
005261
005262
005263
005264
005265
005266
005267
005270
005271
005272
005273
005274
005275
005276
005277
005300
005301
005302
005303
005304
005305

P?S PAL V08S

4407 PCHECK, FI NT

0322
2316
0000
1045
7710
5261
4407
0312
2322
6322
0000
4407
0322
3316
6322
4322
6326
0332
4326
1336
4326
1342
4326
1346
4326
1316
4322
0000
2033
5536
4451
5536

PALG,

EXI T2,

FGET
FSUB
FEXT
GETSGN
SPA CLA
JMP

FI NT
FGET
FSUB
FPUT
FEXT
FI NT
FGET
FDI V
FPUT
FMUL
FPUT
FGET
FMUL
FADD
FMUL
FADD
FMUL
FADD
FMUL
FADD
FMUL
FEXT

| SZ
RETURN
JMVS |
RETURN

THU 31-DEC- 15

X
Pl OT

PALG
P

Pl OT

XSQR
9
XSQR
74
XSQR
XSQR
XSQR
Pl OT
T3

M NSK

PAGE 65

/

/
/
/

X<Pl [/ 2?

YES
NO
SIN(X) =SI N( Pl - X)



/

2796
2797
2798
2799
2800
2801
2802
2803
2804
2805
2806
2807
2808
2809
2810
2811
2812
2813
2814
2815
2816
2817
2818
2819
2820
2821
2822
2823
2824
2825
2826
2827
2828
2829
2830
2831
2832
2833
2834
2835
2836
2837
2838
2839
2840
2841
2842
2843
2844

FLOAT. ZZM

005306
005307
005310
005311

005312
005313
005314
005315

005316
005317
005320
005321

005322
005323
005324
005325

005326
005327
005330
005331

005332
005333
005334
005335
005336
005337
005340
005341
005342
005343
005344
005345
005346
005347
005350
005351

0003
3110
3756
3235

0002
3110
3756
3235

0001
3110
3756
3235

0000
0000
0000
0000

0000
0000
0000
0000

7764
2401
7015
1042
7771
5464
5514
6150
7775
2431
5361
4736
0000
5325
0414
3167

P?S PAL V08S THU 31-DEC- 15 PACE 66

/

TWOPI

Pl ,

Pl OT,

XSQR,

CONSTANTS AND PO NTERS

0003
3110
3756 / (3755) - FOR 4- \WORD
3235

0002
3110
3756
3235

0001 / USED BY SI NE AND CCSI NE
3110
3756
3235

0000
0000
0000
0000

0000
0000
0000
0000

SI NE CONSTANTS

7764
2401
7015
1042
7771
5464
5514
6150
7775
2431
5361
4736
0000
5325
0414
3167

END OF EXTENDED FUNCTI ONS



/

2846
2847
2848
2849
2850
2851
2852
2853
2854
2855
2856
2857
2858
2859
2860
2861
2862
2863
2864
2865
2866
2867
2868
2869
2870
2871
2872
2873
2874
2875
2876
2877
2878
2879
2880
2881
2882
2883
2884
2885
2886
2887
2888
2889
2890
2891
2892
2893

FLOAT. ZZM

005400
005401
005402
005403
005404
005405
005406
005407
005410
005411
005412
005413
005414
005415
005416
005417
005420
005421
005422
005423
005424
005425
005426
005427
005430
005431
005432
005433
005434
005435
005436
005437
005440

*5400
0006

0000
3334
1052
4557
0122
3032
1032
7041
7450
1326
3335
1052
7450
5241
0122
3333
1335
1333
7510
5230
7240
1032
3333
7040
1033
7500
7200
1032
7510
5263
1326
7500
7200

P?S PAL V08S

~— e~~~

TGO,

PAGE 1 -

FLOATI NG PO NT PACKAGE

THU 31-DEC- 15 PACGE 67

I NPUT/ QUTPUT ROUTI NES FOR THE FOCAL

N THE COMVENTS BELOW

|
F = NUMBER OF DIG@ TS TO BE CQUTPUT =FI SW
D = NUMBER OF DECI MAL PLACES =DECP
E = DECI MAL EXPONENT =BEXP
P = NUMBER OF PLACES REMAI NI NG TO BE
PRI NTED BEFORE DECI MAL PO NT
PAGE
DA TS= 6 / NUMBER OF DECI MAL DIG TS QUT
0
DCA SCOUNT / SAVE MAX. NUMBER OF DI G TS AVAI LABLE - *SET COUNTS*
TAD FlI SW
RTL6
AND P77
DCA T1
TAD Tl
CA / NO, COWPUTE FI ELD SI ZES
SNA
TAD MD
DCA FCOUNT
TAD Fl SW /[ (JMP FPRNT) - FOR NO ROUNDI NG
SNA / FLOATI NG QUTPUT?
JWP R6 /' YES, ROUND OFF TO MAX. NO. PLACES
AND P77
DCA DECP
TAD FCOUNT
TAD DECP
SPA / F-D > 0?
JWP .+5 / YES
CLA CMVA / NG,
TAD T1
DCA DECP /MAKE D = F-1
CVA
TAD T3 / COMPARE DECI MAL EXPONENT
SMA /| F-D > E?
CLA / NO, ROUND OFF TO . F PLACES
TAD T1 / YES
SPA /| D+E < 0?
JWP FPRNT- 2 / YES, NO ROUNDI NG NEEDED, GO TO PRI NT
TAD VD /' NO, ROUND TO D+E PLACES,
SMA / TO A MAXI MUM OF D PLACES
CLA



/

2895
2896
2897
2898
2899
2900
2901
2902
2903
2904
2905
2906
2907
2908
2909
2910
2911
2912
2913
2914
2915
2916
2917
2918
2919
2920
2921
2922
2923
2924
2925
2926
2927
2928
2929
2930
2931
2932
2933
2934
2935
2936
2937
2938
2939
2940
2941
2942
2943
2944
2945
2946
2947

FLOAT. ZZM

005441
005442
005443
005444
005445
005446
005447
005450
005451
005452
005453
005454
005455
005456
005457
005460
005461
005462
005463
005464
005465
005466
005467
005470
005471
005472
005473
005474
005475
005476
005477
005500
005501
005502
005503
005504
005505
005506
005507
005510
005511
005512
005513
005514
005515
005516
005517
005520

005521
005522
005523
005524

1327
3071
1731
1071
3336
1071
7041
3071
1325
2736
1736
1330
7710
5265
3736
2071
5321
2736
2033
7200
1052
7650
5356
1335
1033
7540
5355
1333
7500
7200
7041
1033
7041
3032
1033
1032
7650
5343
1032
7001
7710
1105
4336
2032
5303
1102
4551
5303

7040
1336
3336
5252

P?S PAL V08S

R6,

RET,

FPRNT,

BACK,

I'N,

DECR,

TAD
DCA
TAD |
TAD
DCA
TAD
CA
DCA
TAD
1SZ 1
TAD |
TAD
SPA
JWP
DCA |
| SZ
JWP
1SZ 1
| SZ
CLA
TAD
SNA
JWP
TAD
TAD
SMVA
JWP
TAD
SMA
CLA
CA
TAD
CA
DCA
TAD
TAD
SNA
JWP
TAD
I AC
SPA
TAD
JMS
| SZ
JWP
TAD
PRI NTC
JWP

CLA

SZA

CLA

CLA

CVA
TAD
DCA
JWP

THU 31-DEC- 15
RND2

PLCE

Fl SW

FLOUT
FCOUNT
T3

FLOUT- 1
DECP

T3

Tl
T3
T1

D G
T1

MRO
QUTA
Tl
BACK
PER

BACK
PLCE

PLCE
RET

PAGE 68

/ *ROUND UP *
/ SAVE NUMBER+1 OF PLACES TO ROUND TO

/ SET UP BUFFER ADDRESS AT WHI CH
/ ROUNDI NG OFF SHOULD START

/ SET UP COUNT OF MAXI MUM NUMBER

/ OF CARRI ES ALLOWABLE

/LITTLE EXTRA ON FIRST DIG T.

/ADD 1 TO DIG T AT CURRENT PCSI Tl ON
CARRY REQUI RED?

NO, GO TO QUTPUT

YES, MAKE CURRENT DIG T ZERO

BEG NNI NG OF BUFFER REACHED?

/ NO, DECREMENT BUFFER ADDRESS AND REPEAT
/ YES, SET MANTISSA TO 0.1

/ COVPENSATE BY | NCREMENTI NG EXPONENT

/
/
/
/

/ AUTO- | NDEX REG STER ALREADY SET. -
/ F =07
/ YES, QUTPUT AS FLOATI NG NUMBER

* PRI NT*

/| E > F?
/ YES, CONVERT TO E FORVAT

/| E< F-D?
/NO, TAKE P = E
/YES, TAKE P = F-D

> 17
S, TAKE SPACE (240-260);
PRI NT CHARACTER

/P

/ YE

/

/ P CHARACTERS PRI NTED?
/

/

/

OTHERW SE ZERO

R NT DECI MAL POl NT

/ BACKUP TO TOP OF BUFFER



/

2949
2950
2951
2952
2953
2954
2955
2956
2957
2958
2959
2960
2961
2962
2963
2964
2965
2966
2967
2968
2969
2970
2971
2972
2973
2974
2975
2976
2977
2978
2979
2980
2981
2982
2983
2984
2985
2986
2987
2988
2989
2990
2991
2992
2993
2994
2995
2996
2997
2998
2999

FLOAT. ZZM

005525
005526
005527
005530
005531
005532
005533
005534
005535

005536
005537
005540
005541
005542

005543
005544
005545
005546
005547
005550
005551
005552
005553
005554

005555
005556
005557
005560
005561
005562
005563
005564
005565
005566
005567
005570

005571
005572
005573
005574
005575
005576
005577

0005
7772
0007
7766
6150
6154
0000
0000
0000

5536

0000
4732
2335
5736
5600

7040
1033
3033
2334
5353
7040
3334
5313
1414
5313

7200
4732
1102
4551
2200
1414
4336
2334
5362
7040
3334
5363

0000
1045
3050
1045
7710
4451
5771

P?S PAL V08S

K5

D,
RND2
oML2,
BUFST,
OPUT,
DECP

SCOUNT,
FCOUNT,

QUTA,

DI G

FLOUT,

ABSOLV,

THU 31-DEC- 15

5

-DIA TS

DI G TS+1

-12

SADR

QUTDG

0

0

0

PLCE=

0

JMVS | OPUT

| SZ FCOUNT
JMWP | QUTA
JMWP | TGO
CVA

TAD T3

DCA T3

| SZ SCOUNT
JWP .4
CVA

DCA SCOUNT
JWP I'N
TAD | FLTXR
JWP I'N

DO FLOATI NG OQUTPUT

CLA

JMS | oPUT
TAD PER
PRI NTC

| SZ TGO
TAD | FLTXR
JNVB QUTA

| SZ SCOUNT
JWP .-3
CVA

DCA SCOUNT
JWP 35

0

TAD HORD
DCA SI GNF
TAD HORD
SPA CLA

JMVS | M NSK
JMWP | ABSOLV

PAGE 69

/ MODI FI ABLE LOCATI ONS

/ MODI FI ED REGQ STERS.
/ PRI NT CHARACTER
/ F CHARACTERS PRI NTED?

/ NO
/ YES, NUMBER FI NSHED

/ REDUCE E, BY 1

/ARE ALL SIG FIGS. USED?
/ NO

/ YES,

/ RESET COUNT TO -1

/ AND LEAVE C(AC) = 0
/ TAKE NEXT DI G T FROM BUFFER

F

ouT
RI NT *
RI NT '

|
P
P
SECOND RETURN

TAKE NEXT DIG T FROM BUFFER
PRINT | T

/ TEST FOR END OF | NPUT

/ AND REPEAT

/
/
/
/

/ OQUTPUT EXTRA ZEROCS



/

3001
3002
3003
3004
3005
3006
3007
3008
3009
3010
3011
3012
3013
3014
3015
3016
3017
3018
3019
3020
3021
3022
3023
3024
3025
3026
3027
3028

FLOAT. ZZM

005600
005601
005602
005603
005604
005605
005606
005607
005610
005611
005612
005613
005614
005615
005616
005617
005620
005621
005622
005623
005624
005625
005626

/
/

*5600

0000 DECONV,
3046
3044
3045
3047
3314
3050
1066
1264
7450
5220
1111
7640
5221
7040
3050
4666
1066
1265
7650
5220
4227
5600

P?S PAL V08S

THU 31-DEC- 15 PACGE 70

DOUBLE PRECI SI ON DECI VAL- Bl NARY
I NPUT AND CONVERSI ON FOR + OR - XXX. ..

PAGE

TAD
SZA CLA
JMP

JMVG |
TAD
TAD
SNA CLA
JWVP

JMS
JMWP |

LORD
EXP
HORD
OVER2
DNUMBR
SI GNF
CHAR
MPLUS

+6

. +4

SI GNF
XI NPUT
CHAR
MSPACE

-4
DECON
DECONV

/ ZERO THE EXPONENT AND
/I NI TI ALI ZE FLOATI NG AC

/ ALLOW KEYBQARD SI GN CHECKS

/+SI G\, GET NEXT
/ CHECK - SICN
/ITNI'T SI GN CHECK TO PCS.

[/ GET NEXT
/ A SPACE PERHAPS?



FLOAT. ZZM P?S PAL V08S THU 31-DEC- 15 PACGE 71
3030 005627 0000 DECON, O

3031 005630 1066 TAD CHAR / TEST LEAD CHARACTER FOR TERM NATOR
3032 005631 1262 TAD M NE

3033 005632 7650 SNA CLA

3034 005633 5627 JMP | DECON /E

3035 005634 4561 TESTN

3036 005635 5627 JMP | DECON /.

3037 005636 5247 JWP DTST / OTHER

3038 005637 1054 TAD SORTCN /I'N

3039 005640 3313 DSAVE, DCA DAT / YES

3040 005641 4267 JMS MJLT10 / REMAIN MUST =0 SI NCE OVERFLOW IS CHECKED
3041 005642 2314 | SZ DNUVBR / COUNT DIA TS

3042 005643 7640 SZA CLA

3043 005644 4566 ERROR2 / 1 NPUT- OVERFLOW ERROR
3044 005645 4666 JMS | XI NPUT

3045 005646 5230 JWP DECON+1 / CONTI NUE

3046

3047 005647 1066 DTST, TAD CHAR / ALLOW A-Z

3048 005650 1112 TAD M NUSA

3049 005651 7710 SPA CLA

3050 005652 5627 JMWP | DECON

3051 005653 1066 TAD CHAR

3052 005654 1263 TAD M NUSZ

3053 005655 7740 SZA SVA CLA

3054 005656 5627 JMWP | DECON /USE SI X BITS OF ASCI |
3055 005657 1066 TAD CHAR

3056 005660 0122 AND P77

3057 005661 5240 JWP DSAVE

3058

3059 005662 7473 M NE, -"E / (7532) - FOR AMPERSAND
3060 005663 7446 M NUSZ, -"Z

3061 005664 7525 MPLUS, -"+

3062 005665 7540 MSPACE, -"
3063 005666 0756 XI NPUT, | NPUT



/

3065
3066
3067
3068
3069
3070
3071
3072
3073
3074
3075
3076
3077
3078
3079
3080
3081
3082
3083
3084
3085
3086
3087
3088
3089
3090
3091
3092
3093
3094
3095
3096
3097
3098
3099
3100
3101
3102

FLOAT. ZZM

005667
005670
005671
005672
005673
005674
005675
005676
005677
005700
005701
005702
005703
005704
005705
005706
005707
005710
005711

005712
005713
005714

005715
005716
005717
005720
005721
005722
005723
005724
005725
005726
005727
005730
005731
005732

P?S PAL V08S

0000 MJULT10, O

1047
3043
1046
3042
1045
3041
3312
4315
4315
4333
4315
1313
3043
3042
3041
4333
1312
5667

0000
0000
0000

0000
1047
7104
3047
1046
7004
3046
1045
7004
3045
1312
7004
3312
5715

REMAI N,
DAT,
DNUMBR

MULT2,

TAD
DCA
TAD
DCA
TAD
DCA
DCA
JMS
JNVB
JMS
JNVB
TAD
DCA
DCA
DCA
JMS
TAD
JMWP |

CLL RAL
TAD
TAD
RAL

TAD
RAL

JMWP |

THU 31-DEC- 15

OVER2
OVERL
LORD
ACIL
HORD
AC1H
REMAI N
MJLT2
MULT2
DUBLAD
MULT2
DAT
OVER1
AC1L
AC1H
DUBLAD
REMAI N
MJULT10

OVER2

OVER2
LORD

LORD

REMAI N

REMAI N
MULT2

PAGE 72

/ ROUTI NE TO MULTI PLY FLAC BY TEN (10)
/ DOUBLE PRECI SI ON WORD

/ BY TEN ( DECI MAL)

/ REMAI N=REMAI NDER

/ CLEAR OVERFLOW WORD

/ CALL SUBROUTI NE TO

/ MULTI PLY BY TWO

/ CALL DOUBLE ADD

/ ADD LAST DIA T RECElI VED

/EXIT WTH REMAI NDER
/1IN AC

/ STORACE FOR DIA T

/=NUMBER OF DIG TS

/ MULTI PLY OVER2, LORD, HORD BY 2
/ CARRY INSERT BIT IS IN LINK



/

3104
3105
3106
3107
3108
3109
3110
3111
3112
3113
3114
3115
3116
3117
3118
3119
3120
3121
3122
3123
3124
3125
3126
3127
3128
3129
3130
3131
3132
3133
3134
3135
3136
3137

FLOAT. ZZM

005733
005734
005735
005736
005737
005740
005741
005742
005743
005744
005745
005746
005747
005750
005751
005752
005753

005754
005755
005756
005757
005760
005761
005762
005763
005764
005765
005766
005767
005770
005771
005772
005773

P?S PAL V08S

0000 DUBLAD, 0O

7300
1047
1043
3047
7004
1046
1042
3046
7004
1045
1041
3045
7004
1312
3312
5733

0000
7300
1041
7510
7120
7010
3041
1042
7010
3042
1043
7010
3043
2040
5754
5754

Dl V1,

CLA CLL
TAD
TAD
DCA
RAL
TAD
TAD
DCA
RAL
TAD
TAD
DCA
RAL
TAD
DCA
JMWP |

0

CLA CLL
TAD
SPA
CLL CvL
RAR
DCA
TAD
RAR
DCA
TAD
RAR
DCA

| SZ
JMP |
JMWP |

THU 31-DEC- 15

OVER2
OVER1
OVER2

LORD
AC1L
LORD

HORD
AC1H
HORD

REMAI N
REMAI N
DUBLAD

AC1H

AC1H
AC1L

AC1L
OVERL

OVERL
EX1

Dl V1
D vl

PAGE 73
/ TRI PLE PRECI SI ON ADDI TI ON

/W TH OVERFLOW

/ SHI FT OPERAND RI GHT
/ TRI PLE PRECI SI ON



/

3139
3140
3141
3142
3143
3144
3145
3146
3147
3148
3149
3150
3151
3152
3153
3154
3155
3156
3157
3158
3159
3160
3161
3162
3163
3164
3165
3166
3167
3168
3169
3170
3171

FLOAT. ZZM

006000
006001
006002
006003
006004
006005
006006
006007
006010
006011
006012
006013
006014
006015
006016
006017
006020
006021
006022
006023
006024
006025
006026

006027
006030
006031
006032
006033

*6000

0000
1335
4551
1045
7700
1334
1336
4551
4753
3033
1044
7510
5227
7440
1341
7750
5234
4407
4744
0000
7001
1033
5211

4407
4752
0000
7040
5225

P?S PAL V08S THU 31-DEC- 15 PACE 74

FLOUTP,

FG2,

FGB,

PAGE
FLOATI NG QUTPUT CONVERSI ON ROUTI NE

0

TAD PEQ

PRI NTC / (CLA)- TO SUPPRESS "="
TAD HORD / NUVBER>0??

SMA CLA

TAD SMBP /PRINT "-" OR A SPACE.
TAD SM N

PRI NTC

JVMB | ABSOL2

DCA T3 /1 NI TI ALl ZE DECI MAL EXPONENT
TAD EXP /1S EXP 0 TO 4?

SPA

IV FGOB / TOO LARGE: MULTI PLY BY 1/10
SZA

TAD V1

SPA SNA CLA

JIVP FGO1

FI NT

FMUL | PPTEN

FEXT

| AC

TAD T3

IVP FGO2

FI NT

FMUL | TENPT

FEXT

CMVA

JWP .-6



FLOAT. ZZM P?S PAL V08S THU 31-DEC- 15 PACE 75

3173 006034 3745 FGCHA4, DCA | DPT / MULTI PLY BY TWO TO POSI TI ON BI TO
3174 006035 3746 DCA | REPT / CLEAR OVERFLOW WORD

3175 006036 1350 TAD SADR /I NI'T BUFFER PO NTER

3176 006037 3014 DCA FLTXR

3177 006040 1044 TAD EXP /COMPUTE BITS IN 1ST DIG T
3178 006041 7140 CLL CMVA

3179 006042 3354 DCA QUTDG / TEMP COUNT

3180 006043 1343 TAD DCOUNT / SETUP COUNT OF TOTAL OUTPUT
3181 006044 3044 DCA EXP

3182 006045 4527 JMVS | DOUBLE / ROTATE QUT THE 1ST 4 BITS
3183 006046 2354 | SZ QUTDG

3184 006047 5245 JWP .-2

3185 006050 1746 TAD | REPT / TEST FOR 10-15, 0, 1-9
3186 006051 7450 SNA

3187 006052 5270 JWP FGOb /1 GNORE 1ST ZERO

3188 006053 1342 TAD FML2

3189 006054 7710 SPA CLA

3190 006055 5264 JWP . +7 /0-9

3191 006056 7001 I AC

3192 006057 3414 DCA | FLTXR /OQUTPUT A 1

3193 006060 2044 | SZ EXP /COUNT THE DIG T

3194 006061 1342 TAD FML2 / CORRECT REMAI NDER

3195 006062 2033 | SZ T3 / BUMP DECI MAL EXPONENT
3196 006063 7000 NOP

3197 006064 1746 TAD | REPT / COWPUTE RESULTANT OR SECOND DIG T
3198 006065 2033 | SZ T3

3199 006066 7000 NOP

3200 006067 7410 SKP

3201 006070 4747 FQCOb, JMS | MLOPT /1 E. .672X10=6+.72.. ETC
3202 006071 3414 DCA | FLTXR

3203 006072 2044 | SZ EXP /ALL DIA TS QUTPUT??

3204 006073 5270 JWP .-3 / NO.  CONTI NUE

3205 006074 1350 TAD SADR /I NI'T BUFFER PO NTER

3206 006075 3014 DCA FLTXR

3207 006076 1343 TAD DCOUNT

3208 006077 4751 JMVS | ROUND / OJTPUT MANTI SSA

3209 006100 5600 JMWP | FLOUTP / FI XED PO NT DONE

3210 006101 1333 TAD CHRT / PRI NT "E"

3211 006102 4551 PRI NTC



/

3213
3214
3215
3216
3217
3218
3219
3220
3221
3222
3223
3224
3225
3226
3227
3228
3229
3230
3231
3232
3233
3234
3235
3236
3237
3238
3239
3240
3241
3242
3243
3244
3245
3246
3247
3248
3249
3250
3251
3252
3253
3254
3255
3256
3257
3258
3259
3260
3261
3262
3263

FLOAT. ZZM

006103
006104
006105
006106
006107
006110
006111
006112
006113
006114
006115
006116
006117
006120
006121
006122
006123
006124
006125
006126
006127
006130
006131

006132
006133
006134
006135
006136
006137
006140
006141
006142
006143
006144
006145
006146
006147
006150
006151
006152
006153

006154
006155
006156
006157

1033
7510
7041
3045
1033
7700
1111
1336
4551
1045
2044
1337
7500
5315
1340
3045
7040
1044
7440
4354
1045
4732
5600

2442
0305
7763
0275
0255
7634
0144
7774
7766
7771
6275
5713
5712
5667
7467
5400
6271
5571

0000
1113
4551
5754

P?S PAL V08S

/

PRNTI ,
CHRT,
SNVSP,
PEQ
SM N,
ML44,
Cl44,
4,
FML2,
DCOUNT
PPTEN,
DPT,
REPT,
MLOPT,
SADR,
ROUND,
TENPT,
ABSCL2

QUTDG,

THU 31-DEC- 15
QUTPUT THE EXPONENT

TAD T3
SPA

aA

DCA HORD
TAD T3
SVA CLA

TAD MR
TAD SM N
PRI NTC

TAD HORD
4 EXP
TAD ML44
SMVA

IMP -3
TAD c144
DCA HORD
CVA

TAD EXP
SZA

JVB oUTDG
TAD HORD
JVB | PRNTI
JW | FLOUTP
PRNT

"E

-144

0144

-4

12
-DIGTS 1
PTEN

DIGT

REMAI N
MULT10
BUFFER- 1

TGO

TEN

ABSOLV

0

TAD C260
PRI NTC

JW I oUTDG
USED BY 8K

PAGE 76

/ TAKE ABSCLUTE VALUE OF EXPONENT

/ SAVE + PONER
/ PRINT SICGN

/ SAVE TENS AND UNI TS
/ QUTPUT HUNDREDS

/ UNLESS ZERO
/PRINT TWO DIA TS

/E (0246) - FOR AMPERSAND
/

/-100
/ +100

/NUMBER OF DI G TS OQUTPUT
/1 El
/ OVERFLOW FROM | NTEGER MULTI PLY

/ ACTUAL OUTPUT ROUTI NE

/OJTPUT ONE DIG T



FLOAT. ZZM P?S PAL V08S THU 31-DEC- 15 PACGE 77

3265 / FLOATI NG PO NT | NPUT

3266

3267 *6200 PAGE

3268

3269 006200 0000 FLINTP, O /IF C(AC) = 0, USE CHAR
3270 006201 7640 SZA CLA /1F C(AC) NON ZERO, GET NEXT
3271 006202 4706 JMS | XI'N / GET FI RST CHAR

3272 006203 1066 TAD CHAR /1 GNORE LEADI NG SPACES
3273 006204 1114 TAD M40

3274 006205 7650 SNA CLA

3275 006206 5202 JWP .-4

3276 006207 4702 JMVS | DPCVPT / READ FIRST DIGA T GROUP
3277 006210 1066 TAD CHAR / AND SET "SI GNF"

3278 006211 1115 TAD VPER

3279 006212 7640 SZA CLA / ENDED BY PERI OD?

3280 006213 5221 JWP Fl GO1

3281 006214 4706 JMS | XI'N /' YES, READ 2AND GROUP

3282 006215 3705 DCA | DPN

3283 006216 4703 JMS | DCONP

3284 006217 1705 TAD | DPN / SAVE NUMBER CF DIG TS IN T3
3285 006220 7041 CMA | AC

3286 006221 3033 FIGOL, DCA T3 / NG,

3287 006222 1310 TAD P43

3288 006223 3044 DCA EXP

3289 006224 4704 JMS | RESOL5

3290 006225 4707 JMVS | I NORM / NORMALI ZE FI RST, THEN
3291 006226 4407 FI NT

3292 006227 6430 FPUT | PT1 / SAVE NUMBER

3293 006230 0000 FEXT

3294 006231 1066 TAD CHAR

3295 006232 1301 TAD M NUSE

3296 006233 7640 SZA CLA /"E" READ | N?

3297 006234 5246 JMP ENDFI +3 / NO

3298 006235 4706 JMS | XI'N /' YES, READ 3RD DIG T CGROUP
3299 006236 4702 JMS | DPCVPT /1.E CONVERT DECI MAL EXPONENT
3300 006237 4704 JMVS | RESOL5

3301 006240 1047 TAD OVER2

3302 006241 1033 TAD T3 / C(SEXP) PLACES TO RI GHT

3303 006242 3033 DCA T3 /OF LAST DG T



/

3305
3306
3307
3308
3309
3310
3311
3312
3313
3314
3315
3316
3317
3318
3319
3320
3321
3322
3323
3324
3325
3326
3327
3328
3329
3330
3331
3332
3333
3334
3335
3336
3337
3338
3339
3340
3341
3342
3343
3344
3345
3346
3347
3348
3349
3350
3351
3352
3353
3354
3355

FLOAT. ZZM

006243
006244
006245
006246
006247
006250
006251
006252
006253
006254
006255
006256
006257
006260

006261
006262
006263
006264
006265
006266
006267
006270

006271
006272
006273
006274

006275
006276
006277
006300

006301

006302
006303
006304
006305
006306
006307
006310

4407
0430
0000
1033
7450
5600
7700
5261
4407
4275
6430
0000
7001
5266

4407
4271
6430
0000
7040
1033
3033
5246

0004
2400
0000
0000

7775
3146
3147
3150

7473

5600
5627
7173
5714
0756
7335
0043

P?S PAL V08S THU 31-DEC- 15 PACE 78

/
ENDFI ,

Fl G4

TEN,

PTEN,

M NUSE,

DPCVPT
DCONP,
RESOL5
DPN,
XI'N,

P43,

COWPENSATE FOR DECI MAL EXPONENTS

FI NT / RESTORE MANTI SSA
FGET | PT1

FEXT

TAD T3 / TEST DECI MAL EXPONENT
SNA

JMWP | FLI NTP / FI NI SHED

SMA CLA

JWP Fl G4

FI NT /. IS TO THE LEFT:
FMUL PTEN / TI MES . 1000

FPUT | PT1

FEXT

I AC

JWP .+6

FI NT /. 1S TO THE RI GHT:
FMUL TEN / MULTI PLY BY 10
FPUT | PT1

FEXT

CVA

TAD T3

DCA T3

JWP ENDFI +3

0004
2400
0000
0000

7775
3146
3147 /(3146) - FOR 4-WORD
3150

-"E /(7532) - FOR AMPERSAND

DECONV
DECON

RESOLV
DNUVBR
I NPUT

DNORM

43

END OF FLOATI NG PO NT | NPUT
7 FREE
USED BY H. S. READER



/

3357
3358
3359
3360
3361
3362
3363
3364
3365
3366
3367
3368
3369
3370
3371
3372
3373
3374
3375
3376
3377
3378
3379
3380
3381
3382
3383
3384
3385
3386
3387
3388
3389
3390
3391
3392
3393
3394
3395
3396
3397
3398
3399
3400
3401
3402
3403
3404
3405
3406
3407
3408
3409
3410

FLOAT. ZZM

006400
006401
006402
006403
006404
006405
006406
006407
006410
006411
006412
006413
006414
006415
006416
006417
006420
006421
006422
006423
006424
006425
006426
006427
006430
006431
006432
006433
006434
006435
006436
006437
006440
006441
006442
006443
006444
006445
006446
006447
006450
006451
006452
006453
006454
006455
006456
006457
006460
006461

*6400

0000
7300
3047
3043
1600
7450
5600
3262
1262
0123
7650
5216
1104
0200
3040
1106
0262
1040
3040
1263
0262
7650
5231
1440
3040
2200
7040
1040
3015
1262
7106
7006
0107
7450
5267
1264
3262
1662
7450
5265
3262
1304
3014
1117
3057
1415
3414
2057
5255
5662

P?S PAL V08S

FPNT,

LOOPO1,

PAGE

THU 31-DEC- 15 PACGE 79

FLOATI NG PO NT | NTERPRETER FOR FOCAL.

0

CLA CLL
DCA
DCA
TAD |
SNA
JMWP |
DCA
TAD
AND
SNA CLA
JWP
TAD
AND
DCA
TAD
AND
TAD

TAD
AND
SNA CLA
JWP
TAD |

| SZ
CVA
TAD

TAD
CLL RTL
RTL
AND
SNA
JWP
TAD

TAD |
SNA
JWP
TAD
TAD
TAD |
| SZ

JWP
JMWP |

OVER2
OVERL
FPNT

FPNT
JUWP
JUWP
C200

.+3
P7600
FPNT
ADDR
P177
JUWP
ADDR
ADDR

| NDRCT
JUWP

LOOPO1
ADDR
ADDR
FPNT

ADDR
FLTXR2
JUWP

P17

FLGT
TABLE
JUWP
JUWP

FLPT
JUMP
CEX1
FLTXR
MVFLT
CNTR
FLTXR2
FLTXR
CNTR
.-3
JUWP

/ (NOP) - FOR 4- WORD
/ (NOP) - FOR 4- WORD.
/ GET NEXT | NSTRUCTI ON

/| FAST EXIT

[/ GET PACE BIT

| PAGE ZERO?

/ YES

/ NO

/ C(FPNT) 0-4 CONTAI NS PAGE BI TS

/| GET 7 BI T ADDRESS

/1 NDI RECT BI T=17?

/ NO- GO ON
/ YES, DEFER, W O AUTO | NDEX

/ GET COMVAND

/ CGET BITS 0-2, |E OPCCDE

/ LOOKUP I N TABLE

/ SAVE FLOATI NG ARGUMENT, UNLESS ' GET' OR ' PUT’

/ GO THERE



FLOAT. ZZM P?S PAL V08S THU 31-DEC- 15 PAGE 80

3412 006462 0000 JUMP, 0

3413

3414 0040 ADDR= EX1
3415

3416 006463 0400 | NDRCT, 0400

3417 006464 6573 TABLE, |TABLE

3418

3419 006465 1303 FLPT, TAD CEXP /| EXP TO ( ADDR)
3420 006466 5273 JWP .+5

3421

3422 006467 1303 FLGT, TAD CEXP / (ADDR) TO EXP
3423 006470 3015 DCA FLTXR2

3424 006471 7040 CVA

3425 006472 1040 TAD ADDR

3426 006473 3014 DCA FLTXR / SAVE ' FROM ADDRESS
3427 006474 1117 TAD MFLT /3 OR 4 WORDS
3428 006475 3057 DCA CNTR

3429 006476 1414 TAD | FLTXR

3430 006477 3415 DCA | FLTXR2

3431 006500 2057 | SZ CNTR

3432 006501 5276 JMP .-3

3433 006502 5201 JMP FPNT+1

3434

3435 006503 0043 CEXP, EXP- 1
3436 006504 0037 CEX1, EX1-1

3437

3438

3439 006505 4765 FLSU, JMS | OPM NS / FSUB=2 - NEGATE THE OPERAND

3440 006506 4770 FLAD, JMS | ALGN / FLAD=1 - FI RST ALI GN EXPONENTS
3441 006507 5201 JMP FPNT+1 / RETURN | F NO ALI GNMVENT | S PCSSI BLE
3442 006510 4772 JMS | RAR2 / TRI PLE PRECI SI ON ADDDI TI ON

3443 006511 4771 JMVS | RARL / SINCE BI TS ARE SHI FTED

3444 006512 4773 JMS | TRAD / Rl GHT

3445 006513 4767 NORF, JMVS | NORM / NORMALI ZE THE RESULT

3446 006514 5201 JWP FPNT+1 /HI NT: USE 700X FOR FUNCTI ONS.



/

3448
3449
3450
3451
3452
3453
3454
3455
3456
3457
3458
3459
3460
3461
3462
3463
3464
3465
3466
3467
3468
3469
3470
3471
3472
3473
3474
3475
3476
3477
3478
3479
3480
3481
3482
3483
3484
3485
3486
3487
3488

FLOAT. ZZM

006515
006516
006517
006520
006521
006522
006523
006524

006525
006526
006527
006530
006531
006532
006533
006534
006535
006536
006537
006540
006541
006542
006543
006544
006545
006546
006547
006550
006551
006552
006553
006554
006555
006556
006557
006560
006561
006562

1045
7640
5325
3044
3045
3046
3047
5201

4543
0044
4543
0040
4544
0044
4453
7510
5342
7040
3262
3043
1045
7640
4566
4543
2405
4544
0044
4544
7470
5360
4543
7470
4544
0040
4766
2262
5353
5201

P?S PAL V08S THU 31-DEC- 15

/
FLEX,

ZERQ,

| NTERPRETI VE POAER

TAD HORD
SZA CLA

JWP . +6
DCA EXP
DCA HORD
DCA LORD
DCA OVER2
JWP FPNT+1

PUSHF

FLAC

PUSHF

EX1

POPF

FLAC

JMVS | I NTEGER
SPA

JWP .+5
CVA

DCA JUWP
DCA OVERL
TAD HORD
SZA CLA
ERROR2

PUSHF

FLTONE

POPF

FLAC

POPF

| TERL

JMP . 16
PUSHF

| TERL

POPF

EX1

JMVS | MULT
| SZ JUWP
JWP .-6
JWP FPNT+1

PAGE 81

| ZERO?

/ YES

/ AC TO A + PONER
/ SETUP ARGUMENT ( THE EXPONENT)

/ ONLY POSI TIVE, | NTEGER EXPONENTS
/ (COULD DI VI DE)

/ TEVP STORAGE

/ (NOP) - FOR 4- WORD

/ TOO LARGE OR NEGATI VE EXPONENT
/I NI TI ALI ZE TO ONE.

/" MULT"



/

3490
3491
3492
3493
3494
3495
3496
3497
3498
3499
3500
3501
3502
3503
3504
3505
3506
3507
3508
3509
3510
3511
3512
3513
3514
3515
3516
3517
3518
3519
3520
3521
3522
3523
3524
3525
3526
3527

FLOAT. ZZM

006563
006564

006565
006566
006567
006570
006571
006572
006573

006574
006575
006576
006577
006600
006601
006602

006603
006604
006605
006606
006607
006610
006611
006612
006613
006614
006615
006616
006617
006620
006621
006622

4766
5201

7153
7004
7335
6623
5754
6757
5733

6573

6506
6505
7107
6563
6515
0000
6513

0000
7300
1047
7041
3047
1046
7040
7430
7101
3046
1045
7040
7430
7101
3045
5603

P?S PAL V08S

FLMY,

OPM NS
MULT,
NORM
ALGN,
RAR1
RAR2,
TRAD,

ACM NS

THU 31-DEC- 15

JMS | MULT
JWP FPNT+1

M NUS2
DMULT
DNORM
ALl CN
Dl V1

Dl v2
DUBLAD

I TABLE= . -1

FLAD
FLSU
FLDV
FLMY
FLEX
0000
NORF

0

CLA CLL

TAD OVER2
CMVA | AC

DCA OVER2
TAD LORD
CVA

SZL

CLL I AC

DCA LORD
TAD HORD
CVA

SZL

CLL I AC

DCA HORD
JMWP | ACM NS

PAGE 82
/ MULTI PLY

/ ROUTINE TO COWPLEMENT FLAC -
/ TRI PLE PRECI SI ON NEGATI ON

/ OF FLOATI NG AC

VIA "M NSKI "



/

3529
3530
3531
3532
3533
3534
3535
3536
3537
3538
3539
3540
3541
3542
3543
3544
3545
3546
3547
3548
3549
3550
3551
3552
3553
3554
3555
3556
3557
3558
3559
3560
3561
3562

FLOAT. ZZM

006623
006624
006625
006626
006627
006630
006631
006632
006633
006634
006635
006636
006637
006640
006641
006642
006643
006644
006645
006646
006647
006650
006651
006652
006653
006654
006655
006656
006657
006660
006661
006662
006663
006664

P?S PAL V08S

0000 ALIGN
1045
7450
1046
7650
5311
1041
7450
1042
7450
1043
7650
5623
1040
7041
1044
7450
5273
3203
1203
7500
7041
3322
1322
1336
7710
5275
1203
7700
5265
4357
2322
5261
5273

0

TAD
SNA
TAD
SNA CLA
JWP
TAD
SNA
TAD
SNA
TAD
SNA CLA
JMWP |
TAD
CMA | AC
TAD
SNA
JWP
DCA
TAD
SMVA
ClA
DCA
TAD
TAD
SPA CLA
JWP
TAD
SMA CLA
JWP
JMS

| SZ

JMP
JWP

THU 31-DEC- 15 PAGE 83

HORD
LORD

NOX1
AC1H

ACI1L
OVERL

ALl GN
EX1

EXP

ADONE
ACM NS
ACM NS

AMOUNT
AMOUNT
TEST2

NOX
ACM NS

ASHFT
DI V2
AMOUNT
.-2
ADONE

/ SUBROUTI NE TO ALI GN
/ BI NARY PO NTS

/1S MANTI SSA ZERO?

/ YES, RESULT=CPERAND
/'NO, |'S OPERAND ZERO?

/' YES, EXIT.

/ ARE EXPONENTS EQUAL?
/ YES

/ NO
/ NEGATE AND
/ SAVE THE DI FFERENCE

/ CAN THE EXPONENTS BE ALI GNED?
/' NO, USE LARCGER OF THE TWO.
/'YES, SH FT THE SMALLER



/

3564
3565
3566
3567
3568
3569
3570
3571
3572
3573
3574
3575
3576
3577
3578
3579
3580
3581
3582
3583
3584
3585
3586
3587
3588
3589
3590
3591
3592
3593
3594
3595
3596

FLOAT. ZZM

006665
006666
006667
006670
006671
006672
006673
006674

006675
006676
006677
006700
006701
006702
006703
006704
006705
006706
006707
006710
006711
006712
006713
006714
006715
006716
006717
006720
006721

006722
006723

7040
1040
3040
4723
2322
5270
2223
5623

1040
7700
5304
1044
7700
5623
5306
1044
7700
1203
7740
5623
1040
3044
1041
3045
1042
3046
1043
3047
5623

0000
5754

P?S PAL V08S

ASHFT,

ADONE,

NOX,

NOX2,

NOX1

AMOUNT
TAGL,

CVA
TAD
DCA
JMVS |
| SZ
JWP
| SZ
JMWP |

TAD
SMVA
JWP
TAD
SMVA
JMWP |
JWP
TAD
SMVA
TAD
SVA SZA
JMWP |
TAD
DCA
TAD
DCA
TAD
DCA
TAD
DCA
JMWP |

CLA

0
Dl V1

THU 31-DEC- 15

EX1
EX1
TAGL
AMOUNT
.-2
ALl GN
ALl GN

EX1

NOX2
EXP

ALl GN
.+3
EXP

ACM NS
CLA
ALl GN
EX1
EXP
AC1H
HORD
AC1L
LORD
OVER1
OVER2
ALl GN

PAGE 84

03

/ TEMP STORACGE OF DI FFERENCE. BOTH POS EXP OR BOTH NEG

I OK (+-)
/ USE LARGER

OSSI BLE
| GN DI FFERENCE



/

3598
3599
3600
3601
3602
3603
3604
3605
3606
3607
3608
3609
3610
3611
3612
3613
3614
3615
3616
3617
3618
3619
3620
3621
3622
3623
3624
3625
3626
3627
3628
3629
3630
3631
3632
3633
3634
3635
3636
3637
3638
3639
3640
3641
3642
3643
3644
3645
3646

FLOAT. ZZM

006724
006725
006726
006727
006730
006731
006732
006733
006734
006735
006736
006737
006740
006741
006742
006743
006744
006745
006746
006747

006750
006751
006752

006753
006754
006755
006756

006757
006760
006761
006762
006763
006764
006765
006766
006767
006770
006771
006772
006773
006774
006775
006776

0000
4751
1044
7750
5353
7001
3043
1350
3040
4223
0027
2047
5344
2046
7410
2045
3047
4752
1046
5724

0027
5571
7173

3044
3045
3046
5344

0000
7300
1045
7510
7020
7010
3045
1046
7010
3046
1047
7010
3047
2044
5757
5757

P?S PAL V08S

/
/

Fl X,

TEST2,

P27,
ABSCL
RESOL

FlI XM

Dl vz,

THU 31-DEC- 15 PACGE 85

LEAVE 12 BI T ANSVER | N AC UPON RETURN
LEAVE FLAC AS AN | NTEGER,

0
JMS |
TAD
SPA SNA
JWP

I AC
DCA
TAD
DCA
JMS
0027
| SZ
JWP

| SZ
SKP

| SZ
DCA
JMS |
TAD
JMWP |

27
ABSCLV
RESOLV

DCA
DCA
DCA
JwP

0
CLA CLL
TAD
SPA
CML
RAR
DCA
TAD
RAR
DCA
TAD
RAR
DCA
| SZ
JMP |
JMWP |

ABSOL
EXP
CLA
Fl XM

OVER1
P27
EX1
ALl GN

OVER2
. +4
LORD

HORD
OVER2
RESOL
LORD
FI X

EXP
HORD
LORD
TEST2+6

LORD

LORD
OVER2

OVER2
EXP

Dl V2
DI V2

/VIA (1 NTEGER)
/ TEST FOR FRACTI ON
/ DOUBLE CHECK FOR M NUS ONE.

/INI'T ALI GNMENT

/ DO THE ALI GNMENT TO AN | NTEGER
/ ALREADY DONE; (43)-FCR 4-VWORD

/ CLEAR THE FRACTI ON
JTEXIT WTH LON ORDER RESULT I N AC

/ CLEAR EXPONENT

/ SHI FT FLAC RI GHT



/

3648
3649
3650
3651
3652
3653
3654
3655
3656
3657
3658
3659
3660
3661
3662
3663
3664
3665
3666
3667
3668
3669
3670
3671
3672
3673
3674
3675
3676
3677
3678
3679
3680
3681
3682
3683
3684
3685
3686
3687
3688
3689
3690
3691
3692
3693
3694
3695
3696
3697
3698
3699
3700
3701

FLOAT. ZZM

006777
007000
007001
007002
007003

007004
007005
007006
007007
007010
007011
007012
007013
007014
007015
007016
007017
007020
007021
007022
007023
007024
007025
007026
007027
007030
007031
007032
007033
007034
007035
007036
007037
007040
007041
007042
007043
007044
007045
007046
007047
007050
007051
007052
007053
007054
007055
007056
007057

6777

0337
0377
0212
0375
e

0000
7001
1040
4324
7710
4353
3301
3300
3277
3276
1045
3751
1041
4752
0002
1042
4752
0003
1046
3751
1041
4752
0003
1042
4752
0004
5263
3274
1043
3751
1045
4752
0004
1046
4752
0005
1047
3751
1041
4752
0004
1042
4752
0005

P?S PAL V08S

DMULT,

DMULT4,

THU 31-DEC- 15 PACE 86

SPECI AL=.

337
377
"J&237
375

-1

/I NPUT CHARACTERS

/ LEFT ARROW
/ RUBOUT

/L. F.

/ ALT MODE

(A+B+C) *(D+E+F) =A*D, A*E, B*D, B*E

0

I AC
TAD
JNVB
SPA CLA
JNVB

EX1
SI GN

M NUS2

DATUM 1
DATUM 2
DATUM 3
DATUM 4
A

D

DVDONE
DATUM 6
F

A

N- PRECI SI ON MULTI PLY W TH
PRCDUCT I N TRI PLE PRECI SI ON
ADD EXPONENTS+1

/
/
/
/ AND DETERM NE SI GN OF RESULT

/I NI TI ALI ZE RESULT

/ A*D
/ STORE I N MP2
/ SINGLE PRECI SI ON MULTI PLY

/ ACCUMULATE STARTI NG I N #2 DATA WORD
| A*E

/ B*D
| BFE
/ (DCA DATUM 5) - FOR 4- WORD

| A*F

/ B*F

/ CD

/| C*E



/

3703
3704
3705
3706
3707
3708
3709
3710
3711
3712
3713
3714
3715
3716
3717
3718
3719
3720
3721
3722
3723
3724
3725
3726
3727
3728
3729
3730
3731
3732
3733
3734
3735
3736
3737
3738
3739
3740
3741
3742
3743
3744
3745
3746

FLOAT. ZZM

007060
007061
007062
007063
007064
007065
007066
007067
007070
007071
007072
007073

007101
007102
007103
007104
007105
007106

007107
007110
007111
007112
007113
007114
007115
007116
007117
007120
007121
007122
007123

1043
4752
0006
1301
3045
1300
3046
1277
3047
4301
3047
5604

7102

7101

0000
2050
4451
4747
2047
5701

1041
7650
4566
1040
7041
7001
4324
7700
4353
4750
4301
5723
6401

P?S PAL V08S THU 31-DEC- 15

DVDONE,

~ e~~~

MJLDI V.

FLDV,

TAD F

MULTY

6

TAD DATUM 1
DCA HORD
TAD DATUM 2
DCA LORD
TAD DATUM 3
DCA OVER2
JNVB MULDI V
DCA OVER2
JMWP | DMULT
DATUME . +6

#6- LOW ORDER RESULT
#5

#4

#3

#2

#1- H GH ORDER RESULT
*DATUM 1

0

| SZ S| GNF
JMS | M NSK
JMVS | NORMF

| SZ OVER2
JMWP | MULDI V
TAD AC1H
SNA CLA

ERROR2

TAD EX1
CMVA | AC

I AC

JNVB SI GN
SMA CLA

JNVB M NUS2
JMS | DI VI DE
JNVB MULDI V
JMWP | .+ FPNT+1

PAGE 87
/| CF

/ COPY RESULT

/ (NOP) - FOR 4- WORD

/ 1 NTERMEDI ATE STORAGE

/ TERM NATE MULTI PLY AND DI VI DE

/ CORRECT FOR S| GN

/ SH FT LEFT

/ ROUNDUP LAST BIT; (NOP)
/ 4: DI VI DE

/DI VI SION BY ZERO

/ SUBTRACT EXPONENTS+1

/ SET UP SI GNS

/ NEGATE DI VI SOR
/ DI VI DE

FOR 4- WORD



/

3748
3749
3750
3751
3752
3753
3754
3755
3756
3757
3758
3759
3760
3761
3762
3763
3764
3765
3766
3767
3768
3769
3770
3771
3772
3773
3774
3775
3776
3777
3778
3779
3780
3781
3782
3783
3784
3785
3786
3787
3788
3789
3790
3791
3792
3793
3794
3795
3796
3797

FLOAT. ZZM

007124
007125
007126
007127
007130
007131
007132
007133
007134
007135
007136
007137
007140
007141
007142
007143
007144
007145

007146
007147
007150
007151

007152

0000
1044
3044
1124
0045
1041
7700
7040
3050
1045
7450
5746
7710
4451
1041
7450
5746
5724

6520
7335
7261

3751
7256
4752
7200

0045
0046
0047
0041
0042
0043

P?S PAL V08S THU 31-DEC- 15 PAGE 88

~ e~~~

SI GN,

~—~

REVI T,
DI VI DE,

THI S SUBROUTI NE PREPARES MULTI PLY AND DI VI DE

FOR ANY COMBI NATI ON OF SI GNED ARGUMENTS AND FOR ZERO
THE RESULT OF EITHER | S ZERO | F FLAC = 0.

RESULT OF MIULTIPLY IS ZERO | F EI THER | S ZERQ

DI VI SION BY ZERO | S CHECKED BEFORE THI S

ROUTI NE | S CALLED,

THE CALLI NG AC CONTAI NS AN UPDATE VALUE FOR THE
EXPONENT. THE RETURNI NG AC CONTAI NS THE SI GN OF
THE ARGUMENT FOR FURTHER TESTI NG BY EACH ROUTI NE.

0 / TEST AND SAVE SI GN OF RESULT
TAD EXP /[ COMPUTE NEW EXPONENT FOR MJL- DI V.
DCA EXP
TAD P4000 / LOAD 4000 TO XOR THE SIGN BI TS
AND HORD
TAD AC1H
SVA CLA / RESULT MAY BE ZERO
CVA
DCA SI GNF
TAD HORD
SNA
JMP | REVI T / ANSVER | S ZERO.
SPA CLA /| TAKE ABSOLUTE VALUE OF FLAC
JMS | M NSK
TAD AC1H
SNA / RESULT OF ElI THER MAY BE ZERO
JMP | REVI T
JMP | SI GN
SIGN OF RESULT = SI G\F
+=-1
-=0
ZERO
DNORM
DUBDI V
SAVE= DCA | .; MP2
MULTY= JMS | .; MP4
= FLAC+1
= FLAC+2
(o= FLAC+3
D= AC1H
= AC1L
= OVERL



/

3799
3800
3801
3802
3803
3804
3805
3806
3807
3808
3809
3810
3811
3812
3813
3814
3815
3816
3817
3818
3819
3820
3821
3822
3823
3824
3825
3826
3827
3828
3829
3830
3831
3832
3833
3834
3835
3836
3837

FLOAT. ZZM

007153
007154
007155
007156
007157
007160
007161
007162
007163
007164
007165
007166
007167
007170
007171
007172

007173
007174
007175
007176
007177

007200
007201
007202

0000 M NUS2, 0O

7300
1043
7041
3043
1042
7040
7430
7101
3042
1041
7040
7430
7101
3041
5753

0000
1050
7710
4451
5773

*7200
0000

7450
5600

P?S PAL V08S THU 31-DEC- 15 PAGE 89

RESQOLV,

VP4

A

/ NEGATE OPERAND

CLA CLL / TRI PLE PRECI SI ON
TAD OVERL

CVA | AC

DCA OVERL

TAD AC1L

CVA

SZL

CLL I AC

DCA AC1L

TAD AC1H

CVA

SZL

CLL I AC

DCA AC1H

JMWP | M NUS2

0

TAD SI GNF

SPA CLA

JMS | M NSK

JMWP | RESOLV

PAGE

0 / SINGLE PRECI SI ON, UNSI GNED MULTI PLY -
SNA / NO RESULT ADDED | F ZERO
JMWP | VP4

FOR EAE | NSERT THE FOLLOW NG

7203 3206 DCA . +3
7204 1256 TAD MP2
7205 7425 ML MJY
7206 0000 O

7207 3253 DCA MP5
7210 7501 MA
7211 3255 DCA MP3
7212 5227 JMP . +15

“MULTY"



/

3839
3840
3841
3842
3843
3844
3845
3846
3847
3848
3849
3850
3851
3852
3853
3854
3855
3856
3857
3858
3859
3860
3861
3862
3863
3864
3865
3866
3867
3868
3869
3870
3871
3872
3873
3874
3875
3876
3877
3878
3879
3880
3881
3882
3883
3884
3885

FLOAT. ZZM

007203
007204
007205
007206
007207
007210
007211
007212
007213
007214
007215
007216
007217
007220
007221
007222
007223
007224
007225
007226
007227
007230
007231
007232
007233
007234
007235
007236
007237
007240
007241
007242
007243
007244
007245
007246
007247
007250
007251

007252
007253
007254
007255
007256
007257
007260

3254
3253
1257
3255
7100
1254
7010
3254
1253
7420
5220
7100
1256
7010
3253
2255
5210
1254
7010
3255
1600
7041
1252
3254
1255
7100
1654
3654
2254
7004
1253
1654
3654
7420
5600
2254
2654
5600
5246

7102
0000
0000
0000
0000
7764
7751

P?S PAL V08S

VPG,

DATUNA,
VP5,
MP1,

MP2,
TH R,
M F,

DCA
DCA
TAD
DCA
CLL
TAD
RAR
DCA
TAD
SNL
JWP
CLL
TAD
RAR
DCA
| SZ
JWP
TAD
RAR
DCA
TAD |
ClA
TAD

TAD
CLL
TAD |

| SZ
RAL
TAD
TAD |

SNL
JMWP |
| SZ
1SZ |
JMP |
JWP

DATUM

''O0o0o

14

THU 31-DEC- 15 PAGE 90

MP1 /12 BITS BY 12 BITS
VPS5

TH R

VP3

VP1

VP1
MP5

.43
MP2

MP5 / SAVE H GH ORDER RESULT
MP3

MP6

VP1 / CORRECT LOW ORDER RESULT

VP3
MP4 / PI CKUP SCALE FACTOR

DATUNVA / COWPUTE ADDRESS
VP1 | TEMP
MP3 / LOW ORDER PART

MP1 / ACCUMULATE
VP1
MP1

MP5
VP1
MP1

VP4 / NO CARRY
VP1

MP1

VP4

.-3 / CARRY AGAI N

/ PRODUCT
/ MULTI PLI ER

/ MULTI PLI CAND
/12 BITS
/(-43) - FOR 4-WORD (=7735)



/

3887
3888
3889
3890
3891
3892
3893
3894
3895
3896
3897
3898
3899
3900
3901
3902
3903
3904
3905
3906
3907
3908
3909
3910
3911
3912
3913
3914
3915
3916
3917
3918
3919
3920
3921
3922
3923
3924
3925
3926
3927
3928
3929
3930

FLOAT. ZZM

007261
007262
007263
007264
007265
007266
007267
007270
007271
007272
007273
007274
007275
007276
007277
007300
007301
007302
007303
007304
007305
007306
007307
007310
007311
007312
007313
007314
007315
007316
007317
007320
007321
007322
007323
007324
007325
007326
007327
007330
007331
007332
007333
007334

P?S PAL V08S

0000 DuBDV, O

3200
3254
1260
3255
7410
4527
7100
1042
1046
3256
7004
1045
1041
7420
5304
3045
1256
3046
7200
1254
7004
3254
1200
7004
3200
2255
5267
1254
3046
1200
3045
5661
7004
3335
2255
5267
1335
3045
1200
3046
1254
3047
5661

DV3,

DCA
DCA
TAD
DCA
SKP
JMS |
CLL
TAD
TAD
DCA
RAL
TAD
TAD
SNL
JWP
DCA
TAD
DCA
CLA
TAD
RAL
DCA
TAD
RAL
DCA
| SZ
JWP
TAD
DCA
TAD
DCA
JMWP |
RAL
DCA
| SZ
JWP
TAD
DCA
TAD
DCA
TAD
DCA
JMWP |

THU 31-DEC- 15 PACGE 91

VP4
MP1
M F
MP3

DOUBLE

ACIL
LORD
MP2

HORD
AC1H

. +4
HORD
VP2
LORD

MP1

VPl
VP4

VP4
MP3
Dv3
VPl
LORD
VP4

DUBDI V

DNORM
VP3
DV3

HORD
VP4
LORD
VP1
OVER2
DUBDI V

/2 OR 3 PRECISION DI VI DE

/ITNI'T BI T COUNTER

/ SHI FT FLAC LEFT

/ COMBI NE ONE PCSI TI ON AND ( 4- WORD)
/ SAVE RESULT

/ ADD OVERFLOW

/ SKIP | F OVERFLOW

/ UPDATE FLAC

/ CLEAR ACCUMULATOR
/ SAVE OVERFLOW BI TS Cl RCULARLY

/ TEST FOR END CF DI VI DE
/ LOAD RESULTS

/ ( NOP)
/ EXTRA FOR 4- WORD

/ TEST FOR END CF DI VI DE



FLOAT. ZZM P?S PAL V08S THU 31-DEC- 15 PAGE 92

3932 007335 0000 DNORM O / SUBROUTI NE TO NORVALI ZE FLAC
3933 007336 4775 JMVS | ABSCL3

3934 007337 4366 JMS TEST4

3935 007340 1045 TAD HORD

3936 007341 7450 SNA /1'S MANTI SSA=07?
3937 007342 1047 TAD OVER2

3938 007343 7450 SNA

3939 007344 1046 TAD LORD

3940 007345 7650 SNA CLA

3941 007346 5363 JWP EXI T3 | YES

3942 007347 1045 TAD HORD

3943 007350 7104 CLL RAL

3944 007351 7710 SPA CLA /WLL SH FT BE TOO FAR?
3945 007352 5360 JWVP . +6

3946 007353 4527 JMS | DOUBLE

3947 007354 7140 CLL CMVA

3948 007355 1044 TAD EXP

3949 007356 3044 DCA EXP

3950 007357 5347 JWP .-10

3951

3952 007360 4776 JMS | RESOL3

3953 007361 4366 JNVB TEST4 /DON T LEAVE 4000
3954 007362 5735 JMWP | DNORM

3955

3956 007363 3044 EXIT3, DCA EXP / SET TO ZERO
3957 007364 5735 JMWP | DNORM / RETURN

3958

3959 007365 6757 XRAR2, DIV2

3960

3961 007366 0000 TEST4, O

3962 007367 1045 TAD HORD / TEST FOR 4000
3963 007370 7510 SPA

3964 007371 7041 CA

3965 007372 7710 SPA CLA

3966 007373 4765 JMS | XRAR2 / SHI FT BACK
3967 007374 5766 JMWP | TEST4

3968

3969 007375 5571 ABSOL3, ABSCLV
3970 007376 7173 RESOL3, RESOLV



/

3972
3973
3974
3975
3976
3977
3978
3979
3980
3981
3982
3983
3984
3985
3986
3987
3988
3989
3990
3991
3992
3993
3994
3995
3996
3997
3998
3999
4000
4001
4002
4003

FLOAT. ZZM

007400
007401
007402
007403
007404
007405
007406
007407
007410
007411
007412
007413
007414
007415
007416
007417
007420
007421
007422
007423
007424
007425
007426
007427
007430
007431
007432
007433

*7400

4407
6274
0000
1045
7710
4566
1044
7510
7020
7010
3270
7430
2270
7000
1267
3271
3272
3273
1275
7450
1276
7650
5265
4407
0274
3270
1270
0000

P?S PAL V08S

XSQRT,

PAGE

THU 31-DEC- 15 PAGE 93

FLOATI NG SQUARE ROOT FUNCTI ON

FI NT
FPUT
FEXT
GETSGN
SPA CLA
ERROR2
TAD
SPA
CML
RAR
DCA
SZL

| SZ
NOP
TAD
DCA
DCA
DCA
TAD
SNA
TAD
SNA CLA
JMP

FI NT
FGET
FDI V
FADD
FEXT

FPAC1

EXP

| TERL
| TERL

SQOONL
| TERL+1
| TERL+2
| TERL+3
FPACL+1

FPACL+2
SQEND
FPACL

| TERL
| TERL

/ VALUE
/ NEWTON' S METHCD | S USED

INK 1S =0 FROM FI NT

/
/
/ MATCH THE SIGN WTH LINK BI T

/ MAKE FI RST APPROXI MATI ON
/| TEST LSB OF EXP

/ NUMBER=0

NUMBER | S NEGATI VE=I MAG NARY ROOTS
L



/

4005
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4031
4032
4033
4034
4035
4036
4037
4038
4039
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049
4050

FLOAT. ZZM

007434
007435
007436
007437
007440
007441
007442
007443
007444
007445
007446
007447
007450
007451
007452
007453
007454
007455
007456
007457
007460
007461
007462
007463
007464

007465
007466

007467

007470
007471
007472
007473

007474
007475
007476
007477

7240
1044
3044
1044
7041
1270
7640
5261
1045
7041
1271
7640
5261
1046
7041
1272
7500
7041
7001
7700
5536
4407
6270
0000
5227

3044
5536

3015
7470

0000
0000
0000
0000

0000
0000
0000
7503

P?S PAL V08S

CLA CVA
TAD
DCA
TAD
CVA
TAD
SZA
JWP
TAD
CVA
TAD
SZA
JWP
TAD
CVA
TAD
SMA
CVA
I AC
SVA CLA
RETURN
FI NT

FPUT

FEXT

JWP

I AC
CLA

I AC
CLA

I AC

I AC

ROOTGO,

SQGEND,  DCA

RETURN

SQCON1, 3015

THU 31-DEC- 15

EXP
EXP
EXP
| TERL

ROOTGO
HORD

| TER1+1

ROOTGO
LORD

| TER1+2

| TERL
CLCU
EXP

BUFFER= .

| TERL,

0
0
0
0
FPAC1, O
0

0

BUFFER+13

ENPUNCH
$

PAGE 94

/ ARE EXPONENTS EQUAL?
/ NO
/ ARE HI GH ORDER MANTI SSAS EQUAL?

/ NO

/ DO LOW ORDER MANTI SSAS AGREE
/WTH N ONE BI T?

/ ADDRESS OF NEXT FREE LOCATION IN 10-DIG T VERSI ON.
/1N CASE BI NARY WAS TURNED OFF BEFORE
/ THAT' S ALL FOLK!



/ FLOAT. ZZM

P?S PAL V08S

USER SYMBCL TABLE LI STI NG

A =0045
ABSCL 6751
ABSOLV 5571
ABSOL2 6153
ABSOL3 7375
ACM NS 6603
ACIH 0041
AC1L 0042
ADD 0061
ADDR =0040
ADONE 6673
AF 4677
ALFZ 4755
ALF1 4760
ALF2 4763
ALGN 6570
ALI GN 6623
ALl ST =1372
AMOUNT 6722
AND  =0000M
ARCALG 4732
ARCRTN 5024
ARGNXT 1723
ARTN 5000
ASHFT 6665
ASK 1202
ATEI 4465
ATES 4513
ATLI ST=1570
ATSW 0056
AXIN 0010
AXQUT 0017
B =0046
BACK 5503
BEG N 4371
BETZ 4766
BET1 4771
BET2 4774
BF 4702
BFX 4557
BFXX 4556
BOTTOM 0035
BUFBEG=3217
BUFFER=7470
BUFR 0060
BUFST 5531
C =0047
CCR 0077
CDF =7000
CEXP 65083
CEX1 6504
CF 4705
CFRS 0133
CFRSX 0137

CHAR 0066

CH'N 2155
CHRT 6133
A =7041
CLA =7200
CLCU 7427
CLF 0076
CLL =7100
CVA  =7040
CML =7020
CNTR 0057
CcaL 1255
COMBOT 0226
COVBUF 0132
COMEI N=3140
COVEQU=3206
COM30 =1163
COMLST=0774
COMMVEN=0614
CONL 5037
CSTAR 0225
C100 0006
C140 2554
Cl44 6140
C200 0123
C260 0113
a3 5346
c5 5342
(074 5336
c9 5332
D =0041
DATUM =7102
DATUVA 7252
DCA  =3000M
DCONP 6303
DCONT 0471
DCOUNT 6143
DDTJR 0004
DEBGSW 0026
DECON 5627
DECONV 5600
DECP 5533
DECR 5521
DELETE=4565
DF 4710
DGRP 0425
DGRP1 0441
DI G 5543
DAT 5713
DI G TS=0006
DI VI DE 7150
D V1 5754
Dl v2 6757
DVDONE 7063
DMPSW 0100
DMULT 7004

DMULT4 7036
DNORM 7335
DNUMBR 5714
DO 0420
DOK 2111
DONE 2127
DOONE 0463
DOUBLE 0127
DPCVPT 6302
DPN 6305
DPT 6145
DSAVE 5640
DIST 5647
DUBDI V 7261
DUBLAD 5733
DVv3 7267
E =0042
ECALL 1601
ECHOLS 1624
EFOP =0056
EFUN 1743
EFUN2 1754
EFUN3 2017
EFUN3I 0136
ELPAR 1763
END 0134
ENDFI 6243
ENDLN =4556
ENDT 0135
ENUM 1732
EPAR 1710
EPAR2 1765
ERASE 2204
ERG 2225
ERL 2222
ERROR2=4566
ERROR3=4566
ERROR4=4566
ERRORS 2725
ERR2 2726
ERT 2214
ERV 2217
ERVX 2237
ERS 4555
ESCA 2532
ETERM 1647
ETERW 1644
ETERML 1627
ETERVM2 1655
EVAL 1613
EXIT 2646
EXIT] 2661
EXIT1 5034
EXIT2 5302
EXIT3 7363

THU 31-DEC- 15

PAGE S-1
EXP 0044
EXTR 2313
EX1 0040
F =0043
FADD =1000M
FCONT 1101
FCOS 5200
FCOUNT 5535
FDIV =3000M
FEND3 2267
FEXP 4620
FEXT =0000
FGET =0000M
FGO2 6011
FGO3 6027
FGHA 6034
FGOb 6070
FI GO1 6221
FIG4 6261
FINCR 1065
FI NDLN=4555
FI NDN 2246
FINFIN 1137
FI NKP 1133
FI NPUT 0131
FI NT =4407
FI SW 0052
Fl X 6724
FIXM 6753
FLAC =0044
FLAD 6506
FLAGL 5162
FLAR 4725
FLARG 2030
FLARGP 0125
FLDV 7107
FLEX 6515
FLGT 6467
FLIMT 1075
FLI NTP 6200
FLI ST1 0577
FLI ST2 0574
FLMY 6563
FLOG 5040
FLOP 1674
FLOUT 5556
FLOUTP 6000
FLPT 6465
FLSU 6505
FLTONE 2405
FLTXR 0014
FLTXR2 0015

FLTZER 2407
FMUL =4000M
FML2 6142

FNEG 5163
FNOR =7000
FNPT 4554
FNTABF=0374
FNTABL=2165
FOR 1041
FOUTPU 0130
FPAC1 7474
FPNT 6400
FPOW =5000M
FPRNT 5465
FPUT =6000M
FRST 3206
FRSTX 3215
FSIN 5205
FSUB =2000M
FXIT =0000
GECALL 1460
GEND 2334
GERR 0340
GETARG 1403
GETC =4545
GETLN =4554
GETSGN\=1045
GETVAR 1407
GET1 2330
GET3 2345
GEXIT 0352
GFND1 1505
G NC 0070
GLI ST =1377
& 5021
GONE 0232
&Oro 0603
GRPTST 0744
GSERCH 1426
GS1 1437
GS2 1461
GS3 1441
G4 1454
GIEM 0021
&ZERR 0362
GBL 4466
H NBUF 0037
HLT  =7402
HORD 0045
HREAD 6321
HREAD2 6324
HSGO 6364
HSPSW 6375
HSPX 6361
HSW TC 6343
HTST 6376
IAC =7001
| BAR 0212



/ FLOAT. ZZM

P?S PAL V08S

USER SYMBCL TABLE LI STI NG

I NDEV 0064
I NDRCT 6463
I NFI X =2401
I NLI ST=0570
I NORM 6307
I NPUT 0756
I NPUTX 0271
I NSUB 0036
I NTEGE 0053
I NTRPT 2603
| OBUF =3120
=6002
=6001
RT 1040
N 0227
Z  =2000M
| TABLE=6573
ITERL 7470
133 2414
JWP  =5000M
JMS  =4000M
JUWP 6462
KINT 2625
KRB  =6036
KSF =6031
K5 5525
LASTLN 0025
LASTOP 0055
LASTV 0031
LCON 0371
L&ZE 4713
LI BRAR 7503
LI NENO 0067
LI STGO=1370
LI ST3 =0077
LI ST6 =0072
LI ST7 =0074
LO&2 5157
LOGb 5142
LOGG 5145
LOG/ 5150
LOEE 5153
LOOKUP 4571
LOOPO1 6431
LORD 0046
LPRTST 2035
LP7 7556

299

wn

L1 5126
L2 5131
L3 5134
L4 5137
L8A 4550
L8AX 4553
L8AY 4552
L8B 4551
MBREAK 2602
MOOM 1136
MCR 0116
MD 5526
MEQ 1135
MF 0602
MFLT 0117
MF 7260
MNE 5662
M NSKI 0051
M NUSA 0112
M NUSE 6301
M NUSZ 5663
M NUS2 7153
MOD 5215
MODI FY 1256
MPER 0115
MPLUS 5664
MP1 7254
MP2 7256
MP3 7255
MP4 7200
MP5 7253
MP6 7210
MSPACE 5665
MULDI V 7101
MILT 6566
MULTY =4752
MULT10 5667
MILT2 5715
MLOPT 6147
MLOO =0101
M1 0121
M2 2413
ML37 2357
ML40 2556
Ml44 6137
MR 0111
MO 0105
M240 0114
M260 1526
M271 1527
VA 6141
MO 2356
VB 0120
M7 0103
NAGSW 0065

NEGP 4724
NOP  =7000
NORF 6513
NORM 6567
NORMF 7147
NOX 6675
NOX1 6711
NOX2 6704
oML2 5530
ONE 4716
OOUT 4544
oP 3115
OPM NS 6565
OPNEXT 1622
OPTABL 1731
OPTRI 2665
OPTRO 2664
OPTRO 2663
OPUT 5532
aut 2465
QUTA 5536
QUTCR 2476
QUTDEV 0063
QUTDG 6154
QUTL 1354
QUTX 2475
OVERL 0043
OVER2 0047
oL 4370
2 4561
A 4412
(03] 4563
o6 4564
P =0000
PACBUF 2502
PACKC =4546
PACKST 0027
PACX 2530
PALG 5261
PARTES 2047
PA1 2524
PC 0022
PCHECK 5245
PCHK 0510
PCK1 2535
PC1 0614
PDLXR 0013
PDP 4562
PDP5 4570
PDP5X 4463
PDP8I 4567
PD2 0534
PD3 0554
PEQ 6135
PER 0102

THU 31-DEC- 15

PAGE S-2
Pl 5312
PIOI 5316
Pl 2 5036
PLCE =5536
PLS =6026
POPA =1413
POPF =4544
POPJ =5541
PPTEN 6144
PRI NTC=4551
PRI NTD 7550
PRNT 2442
PRNTI 6132
PRNTLN=4553
PRNT2 3114
PRNT8 7527
PROC 0611
PRCCES 0610
PSIN 0165
PTCH 0126
PTEN 6275
PTEST 1457
PT1 0030
PUSHA =4542
PUSHF =4543
PUSHJ =4540
P13 0005
P17 0107
P177 0106
P2 4566
P2000 0373
P27 6750
P277 0110
P3 2034
P337 0075
P377 2553
P40 2552
P4000 0124
P43 6310
P7 4565
P7600 0104
P77 0122
P7700 0101
P7740 0372
RAL =7004
RANO 1530
RAR  =7010
RARL 6571
RAR2 6572
RDIV 0152
READC =4552
RECOVR 2740
RECOVX 2761
REMAI N 5712
REPT 6146

RESOL 6752
RESOLV 7173
RESOL3 7376
RESOL5 6304
RESTR 6377
RET 5452
RETRN 1563
RETURN=5536
REVIT 7146
RFC  =6014
RVF =6244
RND2 5527
ROOTGO 7461
ROT 2557
ROUND 6151
RRB  =6012
RSF =6011
RTL =7006
RTL6 =4557
RTR  =7012
RUBI T 2555
RUB1 3004
RUB2 3042
RUB3 3030
RUB4 3037
RUB5 3041
R6 5441
SADR 6150
SAVAC 2600
SAVE =3751
SAVLK 2601
SBAR 1302
SCHAR 1273
SCONT 1270
SCOUNT 5534
SET =1041
SEX 1340
SEXC 0740
SFQUND 1306
SGOr 1312
SIGN 7124
SI GNF 0050
SIN 2662
SKP  =7410
SMA  =7500
SMN 6136
SWMP =6101
SMSP 6134
SNA  =7450
SNL =7420
SORTB 1314
SORTC =4550
SORTCN 0054
SORTJ =4547
SPA  =7510



/ FLOAT. ZZM

P?S PAL V08S

USER SYMBCL TABLE LI STI NG

SPECI A=6777
SPLAT 3051
SPNOR =4560
SQCONL 7467
SQEND 7465
SRETN 0261
SRNLST=1363
START 0177
STARTL 5064
STARTV=0060
SUBS =1517
SZA  =7440
SZL  =7430
T =0000
TABLE 6464
TAD  =1000M
TAGL 6723
TASK 1204
TASK4 1253
TCF  =6042
TCRLF 1251
TCRLF2 1246
TDUMP 3052
TELSW 0016
TEM 5156
TEMP 4726
TEN 6271
TENPT 6152
TERMS =1770
TESTA 0322
TESTC =4564
TESTN =4561
TEST2 6736
TEST4 7366
TEXTP =0017
TGO 5400
THR 7257
THI SLN 0023
THI SOP 0024
TINTR 1241
TLI ST =1400
TLI ST2 1404
TLI ST3=2377
TLS  =6046
TPC  =6044
TQUOT 1232
TRAD 6573
TSF  =6041
TSTGRP=4563
TSTLPR=4562
™D 4721
TWOPI 5306
TYPE 1203
TYPE2 1226
T1 0032

T12 4426
T2 0071
T3 0033
UTE 2276
urQ 2305
UTRA 2274
UTX 2316
VAL  =0032
VWALL 0664
WORDS =0003
WRI TE 0635
WESTG 0667
WEST2 0653
WK 0673
X 5322
XABS 2014
XADC 1343
XCT 0020
XCTIN 0062
XDELET 2062
XDYS 1142
XENDLN 2360
XF 4560
XFIND 2242
XGETLN 0302
XIN 6306
XI NPUT 5666
XINT 1160
XI33 2666
XOUTL 2676
XPOPJ 1565
XPRNT 2425
XPUSHA 0477
XPUSHJ 0521
XRAN 1553
XRAR2 7365
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